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PURPOSE OF THE TEACHER RESOURCE MANUAL 



This Teacher Resource Manual (TRM) is designed to help teachers implement the Mathematics 
Preparation 10 course. The TRM is a support document that provides helpful information to classroom 
teachers. The instructional and assessment strategies presented are suggestions only and are not legally 
prescribed. The general and specific outcomes in the program of studies for Mathematics Preparation 10 
are included in this manual to assist teachers. These outcomes have been shaded to show that they are 
prescriptive in nature. 

The Rationale, Philosophy, Student Expectations, Instructional Focus, Horizontal Correlation, and High 
School Course Structure from the program of studies for Mathematics Preparation 10 are also shaded 
and included on pages 3-14 of this manual. 

A complete copy of the program of studies for Mathematics Preparation 10 is available at the Alberta 
Learning web site at <http://www.leaming.gov.ab.ca>. 
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Purpose of the Teacher Resource Manual / 1 

( 2000 ) 



HOW TO USE THE TEACHER RESOURCE MANUAL 



The Mathematics Preparation 10 TRM is intended to help teachers translate the Mathematics 
Preparation 10 program of studies into classroom practice. The design of the manual is as follows. 



I STRAND— Lists the strand and subsj^and^ per the program of studies. 

OUTCOME^ outcome from ^e program of studies. 

section id ent ifies & outcome bj^nui^ and in words. 

MANIPULATIVES — Manipulatives used in the activities provided for the specific outcome are listed 
here. This list is not exhaustive, as many other manipulatives may be used in addressing the outcomes. 

SUGGESTED LEARNING RESOURCES — Resources that are commonly found in Alberta schools 
have been identified for each specific outcome. Included are resources that are currently authorized for 
Alberta mathematics courses and resources that are no longer authorized but may still be available in 
schools. Teachers are encouraged to use current authorized resources whenever these are available. 

TECHNOLOGY CONNECTIONS — Any technology required to carry out the suggested activities for 
the specific outcome are listed here. Students should be able to complete the Mathematics Preparation 
10 course using a scientific calculator. However, if a teacher wishes to include the use of graphing 
calculators in the course, activities to support this have been included, where appropriate. The decision 
to use a graphing calculator lies with the teacher. It is not a requirement of this course. Note: The list 
of technology connections cited in this document is not exhaustive. There are many computer programs, 
web sites and other technology connections that would be useful in addressing the outcomes. This list 
only cites technology that is used in the activities provided for the specific outcome. 

INSTRUCTIONAL STRATEGIES/SUGGESTIONS — These are ideas for instruction and sample 
student activities. This list is not intended to be comprehensive enough to provide all activities required 
to teach the course. It does, however, provide sample activities to help guide the teacher in developing 
further teaching activities. 

Teaching Notes — These are suggestions for the teacher that other teachers have found helpful. This 
section also provides a place for teachers to write notes to themselves for the next year. 

TASKS FOR INSTRUCTION AND/OR ASSESSMENT — A variety of assessment approaches 
should be used to collect information about student learning. These assessment samples have been 
provided to model broad-based assessment. Again, the samples included are not intended to be 
comprehensive but rather to provide ideas upon which the teacher can build. 
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PROGRAM^flONALE AND PHELOSOPHyT 

^r:' ~ ^ '' :te ■ '=8; 



I Rationale ” “i ‘ - standards of junior high m These , 

students require a course that will address their 
I Mathematics is a common human activity, individual needs with a focus on the mathematics 

j increasing in importance in a rapidly advancing, skills and knowledge they lack from junior high 

technological society. A greater proficiency in school mathematics, or earlier. Students entering 

I using mathematics increases the opportunities Grade 10 need ^^a repertoire of fundamental 

i available to individuals. Students need to mathematics skills and concepts. They also need to 

j become mathematically literate in order to understand the ideas that make : up those concepts 

i explore problem-solving situations, and how they are related. 

: accommodate changing conditions, and actively 

I dreate new knowledge in striving for Students are required tb demonstrate effective 

! self-fulfillment. communication skills. When accomplishing ; 

j , program outcomes, ^students will be expected to 

! A significant proportion of Grade 9 explain, to illustrate, to reason and to make 

I Mathematics students have marl^ that are close connections. Multiple solution strategies to 
j to, or slightly under, the pass mark of 50 per problems and problem contexts will be expected as 

cent. These students are not sufficiently students work through routine and nonroutine 

I prepared to succeed in either Applied problems, > 

; Mathematics 10 or Pure Mathematics 10 in 



s senior high school. Nor does the alternative of 
j Mathematics 14-24 address their needs. A 
I senior high school mathematics coursers needed 
: to meet the needs of Grade 10 students who 
i wish to enroll in either Applied Mathematics 10 
i or Pure Mathematics 10, but do not possess the 
i prerequisite skills. 

: Students should not have to repeat outcomes for 
which they have already achieved an acceptable 
[Standard. Because of the sequential 
development of mathematical skills, some 
I students will need to begin their programs with 
‘ Grade 7 or Grade 8 outcomes. Others may only 
require preparation in some of the Grade 9 
Mathematics outcomes. Variable credits allows 
i for this flexibility. Schools can offer and 
I students can choose from 1 to 5 credits for 
I Mathematics Preparation 10 depending on the 
; needs of the student. 

- ; ' . ■ ■ ■ ■ ' : ; . ■ n * 

! Philosophy 

I , ' , 

I . ■ : . ^ ‘ 

I A senior high school mathematics course that 

I simply repeats the outcomes of Grade 9 
Mathematics is not the optimal solution for 
Grade 10 students who have not met the 



Technology is an integral . part of this mathematics 
program. Calculators and computer programs are 
used to enhance conceptual understanding and to 
facilitate higher order thinking through exploration, 
modeling and problem solving. 

Students learn by attaching meaning to what they 
do; and they must be able to construct their own 
meaning of mathematics. This meaning is best 
developed when learners encounter mathematical 
experiences that proceed from the simple to the 
complex and from the concrete to the abstract. The ^ 
use of manipulatives can address the diversity of; 
learning styles and developmental stages of students 1 
and can enhance the formation of sound, | 
transferable, mathematical concepts. At all levels, * 
students benefit from working with appropriate ‘ 
materials, tools and contexts when constructing j 
personal meaning about new niathematical ideas, j 
The learning environment should value and respect i 
each student’s way of thinking, so that the learner i 
feels comfortable in taking intellectual risks, asking 
questions and posing conjectures. 
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I Student Expectations 

I . 

I It is important for students to develop a positive 
1 attitude toward mathematics so they can become 
; confident in their ability to use mathematics to 
I solve real-life problems. Students should 
receive a level of mathematics education 
: appropriate to their abilities and needs. At the 
completion of this program, students must have 
the mathematical knowledge, skills and attitudes 
needed to allow them to succeed in high school 
j mathematics and become mathematically literate 
I adults. 

: The program of studies incorporates the seven 
interrelated mathematical processes that are 
intended to permeate teaching and learning. 

i The students are expected to: 

communicate 
mathematically 
connect mathematical 
ideas to other 
concepts in 
mathematics, to 
everyday experiences 
and to other 
disciplines 
use estimation and 
mental mathematics 
where appropriate 
relate and apply new 
mathematical 
knowledge through 
problem solving 
reason and justify 
their thinking 
select and use 
appropriate 
technologies as tools 
to solve problems 
use visualization to"^' 
assist in processing 
information, making 
connections and 
solving problems. 



For more details on these mathematical processes, ! 
please refer to the Alberta Program of Studies for \ 
K-9 Mathematics y June 1996, pages 6-1 1 . 

Instructional Focus 

Students are curious, active learners who have 
individual interests, abilities and needs. They come 
to classrooms with different knowledge, life 
experiences and backgrounds that generate a range 
of attitudes about mathematics and life. Course 
delivery must be commensurate with differing 
abilities, interests and learning styles and be * 
designed to enable students to have success in ; 
mathematics. The use of projects and technology 
should be emphasized to facilitate entrance into 
Applied Mathematics 10. 



•? 
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= • Communication [C] — 
I • Connections [ CN] — 



■ • Estimation and 
Mental 

Mathematics [E] 

• Problem Solving 
r. IPS] 



[ • Reasoning [R] 

I • Technology [T] 



! • Visualization [V] 
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Several additional considerations are important. 

• jThe use of diagnostic strategies is 

encouraged to determine a student’s area of 
^strength and weakness. Prom this, 
individualized instruction should emerge. 

1 • Concepts should be introduced, using 
manipulatives, and gradually developed 
I from the concrete to the pictorial to the 
symbolic. 

• Problem solving, reasoning and connections 
are vital to increasing mathematical power 
and must be integrated throughout the 
prograrn. . Activities that take place in the 
classroom should stem from a problem- 

I .solving approach with connections to the 
I real world whenever possible. A minimum 
of half the available time within all strands 
could be dedicated to activities related to 
i these processes. 

' • In mastering basic facts and arithmetic 

j operations, the emphasis; should be on 

1 developing understanding of the 

concept/processes, not on rote drill and 
practice. Although drill and practice needs 
to be part of a mathematics program, it 
should occur after students have developed 
an understanding of the concept/process and 
should not occur in isolation. If students 
^ understand the process, the amount of time 

j needed for drill and practice is significantly 

j reduced. 

! 

j • There is to be a balance between estimation 

: and mental mathematics, paper and pencil 

exercises and the appppriate use of 
technology, including calculators and 
computers. 

• By decreasing emphasis on the size of 
^numbers .used in paper ^d pencil 

calculations, more time is available for 
^concept development.; ^ > 

• There is an assumption made that all 
^students have regular access to appropriate 
technology. For Mathematics Preparation 
10, the seientifrc calculator and standard 
spreadsheet programs are appropriate. 
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Horizontal Correlation ^ 

The General Outcomes from Mathematics Preparation 10 have been correlated to the corresponding 
General Outcomes in Grade 6 through Grade 10. These are shown in the chart below: 



GENERAL OUTCOMES — ^Number Strand 



Substrand 


Grade 6 


Grade 7 


Grade 8 


Number Concepts 

Students will: 

• use numbers to describe 
quantities 

• represent numbers in 
multiple ways. 


Develop a number sense 
for decimals and common 
fractions, explore integers, 
and show number sense for 
whole numbers. 


Demonstrate a number 
sense for decimals and 
integers, including whole 
numbers. 


Demonstrate a number 
sense for rational numbers, 
including common 
fractions, integers and 
whole numbers. 


Number Operations 

Students will: 

• demonstrate an 
understanding of and 
proficiency with 
calculations 

• decide which arithmetic 
operation or operations 
can be used to solve a 
problem and then solve 
the problem. 


Apply arithmetic 
operations on whole 
numbers and decimals in 
solving problems. 


Apply arithmetic 
operations on decimals and 
integers, and illustrate their 
use in solving problems. 

Illustrate the use of rates, 
ratios, percentages and 
decimals in solving 
problems. 


Apply arithmetic 
operations on rational 
numbers to solve 
problems. 

Apply the concepts of rate, 
ratio, percentage and 
proportion to solve 
problems in meaningful 
contexts. 






T ^ ’ ' 12 
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Grade 9 


Mathematics Treparation lo 


Grade 10 


Explain and illustrate the 
structure and the , 

interrelationship of the sets of 
numbers within the rational 
number system. 

Develop a number sense of 
powers with integral exponents 
and rational bases. 


Demonstrate a know hedge of the 
interreCatioTiships of the sets of 
numhers within the reaC 
numher system. 

DeveCop a numher sense of 
powers with integraC exponents 
and rationaC Bases. 


Analyze the numerical data in a 
table for trends, patterns and | 

interrelationships. i 

1 

Explain and illustrate the 
structure and the 
interrelationship of the sets of 
numbers within the real number 
system. 


Use a scientific calculator or a 
computer to solve problems 
involving rational numbers.^ 

Explain how exponents can be 
used to bring meaning to large 
and small numbers, and use 
calculators or computers to 
perform calculations involving 
these numbers. 


Decide which arithmetic 
operations can Be used to sqCye 
proBCems and then soCve the 
proBCem. 

iCCustrate and appCy the 
concepts of rates, ratios, 
percentages andproportion to 
soCve proBCems. 


Use basic arithmetic operations 
on real numbers to solve 
problems. 

Describe and apply arithmetic ' 
operations on tables to solve 
problems, using technology as 1 

required. 

Use exact values, arithmetic 
operations and algebraic 
operations on real numbers to 
solve problems. 

1 
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GENERAL OUTCOMES— Patterns and Relations Strand 



-- 



Substrand 


Grade 6 


Grade? 


Grades . 


Patterns 

Students will: 

• use patterns to describe 
the world and to solve 
problems. 


Use relationships to 
summarize, generalize and 
extend patterns, including 
those found in music and 
art. 


Express patterns, including 
those used in business and 
industry, in terms of 
variables, and use 
expressions containing 
variables to make 
predictions. 


Use patterns, variables and 
expressions, together with 
their graphs, to solve 
problems. 


Variables and 
Equations 

Students will: 

• represent algebraic 
expressions in multiple 
ways. 


Use informal and concrete 
representations of equality 
and operations on equality 
to solve problems. 


Use variables and 
equations to express, 
summarize and apply 
relationships as problem- 
solving tools in a restricted 
range of contexts. 


Solve and verify one-step 
and two-step linear 
equations with rational 
number solutions. 







I 

I 

I - : 



|l . ■ f 

J- & f... 

.jji , 
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Mat nematics Trejyaration lo 

-.1 -b 




... . , ..„ ., _ . . , 

Grade 9 

‘ • -s- if 


p- . p.. vp. . p, tprp.. . 

Grade 10 ! 


Generalize, design and justify 
mathematical procedures, using 
appropriate patterns, models and 
technology. 

. -■‘i' 

’ 


QeneraCize, design and jvstify 
matfieTnaticaCjyrocedures, using 
ajyjrrojrriate jyattems and 
tecfinoCogy. 


Generate and analyze number ; 

patterns. 


Solve and verify linear equations 
and inequalities in one variable. 

Generalize arithmetic operations 
from the set of rational numbers 
to the set of polynomials. 

. ' 

.-t 

; ;■ . ^ ■I-.- • ■ ^ ^ ^ 


SoCve andver^ (meqr 
equations and inequaCities using 
one variaBCe. 

QeneraCize aritBmetic 
operations from tde set of 
rationaCnumBers to tfie set of 
poCynomiaCs. ' " 


Generalize operations on 
polynomials to include rational 
expressions. 


. 
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GENERAL OUTCOMES^ — Shape and Space Strand 



Substrand 


Grade 6 , 


Grade 7 


Grades 


Measurement 

Students will: 

• describe and compare 
everyday phenomena, 
using either direct or 
indirect measurement. 


Solve problems involving 
perimeter, area, surface 
area, volume and angle 
measurement. 


Solve problems involving 
the properties of circles 
and their connections with 
angles and time zones. 


Apply indirect 
measurement procedures 
to sol ve problems. 

Generalize measurement 
patterns and procedures, 
and solve problems 
involving area, perimeter, 
surface area and volume. 


3-D Directs and 2-D 
Shapes 

Students will: 

• describe the 

characteristics of 3-D 
objects and 2-D shapes, 
and analyze the 
relationships among 
them. 


Use visualization and 
symmetry to solve 
problems involving 
classification and 
sketching. 


Link angle measures to the 
properties of parallel lines. 


Link angle measures and 
the properties of parallel 
lines to the classification 
and properties of 
quadrilaterals. 


Transformation 

Students will: 

• perform, analyze and 
create transformations. 


Create patterns and 
designs that incorporate 
symmetry, tessellations, 
translations and 
reflections. 


Create and analyze 
patterns and designs, using 
congruence, symmetry, 
translation, rotation and 
reflection. 


Create and analyze design 
problems and architectural 
patterns, using the ^ 
properties of scaling, 
proportion and networks. 
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Grade 9 4 

> - • '4' 


Mathematics Trejyaration lo 


Grade 10 


Use trigonometric ratios to solve ft 
problems involving a right 
; triangle. 

Describe the effects of 
dimension changes in related 
, 2-D shapes and 3-D objects in 
solving problems involving area, 

L perimeter, surface area and ^ 
volume. 


SoCve j)roh>Ceins using right 
angCe triangCes. 

SoCveprohiems using jyerimeter, 
area, surface area ancCvoCume. 

■■■ . !•*. 

i ' . ' . ■ ■ 


Demonstrate an understanding of 
scale factors, and their 
interrelationship with the 
dimensions of similar shapes and 
objects. 

Solve problems involving 
triangles, including those found 
in 3-D and 2-D applications. 

Use measuring devices to make 
estimates and to perform 
calculations in solving problems. 


Specify conditions under which 
triangles may be similar or 
congruent, and use these 
conditions to solve problems. 

Use' spatial problem solving in ; 
buil^g, describing and 
analyzing geometric shapes. 

i -..v: . . 


Specify conditions under which 
triangCes may he simitar and 
use these conditions to soCve 
prqhCems. ■ ; 


Solve coordinate geometiy 
problems involving lines and line 
segments. 4 :, . i 


; Apply coordinate geometry ^d 
1 pattern recognition to predict the 
1 effects of translations, rotations, 

( reflections and dilatations on 
1 1-D lines and 2-D shapes. 


Create a'ndonaCyze patterns 
and design, using symmetry, 
transCation, rotation and 
refCection. 


..- 4^ - ■' f '• ■ •''' 




_ N -4' , , ^ i; ■ • ' . 


• > :yj, • ' '• 


■ .;ft ’ 

■■■■ ; ■ •. ;■■■ ■■ ... |;~ 
: 

- . : i? '"' j 
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I GENERAL OUTCOMES — Statistics and Probability Strand 







- . . - ^ 




Substrand 


Grade 6 


Grade? 


Grade 8 


Data Analysis 

Students will: 

• collect, display and 
analyze data to make 
predictions about a 
population. 


Develop and implement a 
plan for the collection, 
display and analysis of 
data gathered from 
appropriate samples. 


Develop and implement a 
plan for the collection, 
display and analysis of 
data, using measures of 
variability and central 
tendency. 


Develop and implement a 
plan for the collection, 
display and analysis of 
data, using technology, as 
required. 

Evaluate and use measures 
of central tendency and 
variability. 
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1 -I:; • ■Grade--9 

■ V 


‘ M 1 


^^JiGrade 10 ^ . 1 

' • ' 1 


■ 

ICoUect and analyze experimental 
results expressed in two 
I variables, using technology, as 
■ required. 


T>eveibp and ‘I 

for tfiedisj)(hy andanafysis of ; 
data. 


Implement and analyze sampling j 
procedures, and draw 
appropriate inferences from the 
data collected. 


; - ■ ■ ■ - ’ 

: 

1 /- 

i:.|. V 

i 


JAnaCyze experimentaC resuCts 
e^yyressedtn two variaBCes. 


Apply Line-fitting and correlation ; 
techniques to analyze j 

experimental results. ■: 

i 
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Program Rationale and Philosophy / 13 

( 2000 ) 






High School Course Structure . . 

■ -f*'. i - 

Upon successful completion of Mathematics 
Preparation 10 a student may enroll in Applied 
Mathematics 10 or Pure Mathematics 10. A 
student who is not successful in Mathematics 
Preparation 10 may either repeat the course or 
enroll in Mathematics 14. 
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if '1b.r -|v .■ 

ii-., if ■ I: 

■1= . ■ ■ 
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GENERAB* OUTCOME n f^jOemonstrate a knowledge of the iriterrelationshipM the sets of 
^ . numbers within the real number system. 






SPECIFIC OUTCOME 



^ '"Hi 

4 I. Compare and order integers. [R, V] (7-12) 



MANIPULATIVES • Number lines 

• Thermometer 

Currently Authorized Resources 

• Interactions 7, pp. 88-90 

• Mathpower 7, pp. 62-63 

• Minds on Math 7, pp. 262-267 

• Minds on Math S, pp. 264-267 

• TLE 7, Introduction to Integers, Student Refresher pp. 18-19, 
Teacher’s Manual pp. 48-51 

Previously Authorized Resources 

• Journeys in Math S, pp. 275-277 

• Journeys in Math 9, pp. 35-37 

TECHNOLOGY 

CONNECTIONS 



SUGGESTED 

LEARNING 

RESOURCES 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 

Visual and concrete materials are 
useful for integer instruction. 



Demonstrate to students that many real-life situations involve integers. 
In order to help students understand integers and their operations, use 
relevant real-world applications, such as temperature, altitude, 
banking, games and sports. 



1. Write the integer that corresponds to the phrase, or write a phrase 
that corresponds to the integer. 



word phrases 


integer 


a loss of $5 




move 6 units right 




positive 3 






“16 


12° below zero 






+7 


18 m above sea level 




3 under par 






-19 




+212 



2. Draw a number line from -10 to +10. Circle - 8 , -5, +2 and +7 on 
the number line. 
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Number (Number Concepts) / 15 
( 2000 ) 



Strand: Number (Number Concepts) 

iSpecific Outcom e: 1. Com pare and order integers. TR. VI 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


3. Using a number line, write an integer that satisfies: 

• 4 greater than ~3 

• 2 less than 0 

• between “3 and +2 

• 2 units to the left of “1 

• 3 units to the right of ~1 

4. Compare the following integers, using “greater than”, “less than” 
and “>”, “<”. 

Compare: 

• -4,7 

• -5,-17 

• 3,-3 

• 0, ~6 

5. Arrange the following integers from smallest to largest. 

• -6, 7, -1,0, 3, 5, -4 

• 17,-21,42,-3,92 

• -29, 19, -9, -49, 79 

22 
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jStrand: ^mber (Nim f 

[Specific Outcome; 1. Com pare and Qrder integ ers. [R, V1 (7-12> 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Performance 


Don’t use vector quantities, such as 
velocity, where the negative sign 
means direction, or scalar quantities, 
such as mass, where the negative 
sign is meaningless. 


1. Show on a number line why ~3 is less than “1. 

2. Use a number line to arrange 4, ”6, 0, ”2. 

Journal Entry 

1. Explain why a negative number farther left from 0 is smaller than a 
negative number closer to 0. 

2. Explain why a positive number is always greater than a negative 
number. 

Interview 

1. Explain why a golfer likes a negative golf score. 

2. Use integers to talk about altitudes. 

3. Use integers to talk about bank accounts. 

Portfolio 

1. Use newspapers or magazines to find articles that include integers; 
e.g., golf scores, hockey plus/minus, stock market. 

Paper and Pencil 

1. Plot points +5 and “5 on a number line. What do you notice about 

them? Why do you think number pairs such as “5 and +5 are called 
opposites? 

2. Write an integer for each of the following situations: 

a. A person walks up 9 flights of stairs. 

b. An elevator goes down 7 floors. 

c. The temperature falls by 17 degrees. 

d. Sue deposits $150 in the bank. 

e. The peak of the mountain is 2023 m above sea level. 
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STRA^lS®rNtnVffiER^(r^^ ^ ~ "1 - f* 

'*• ••'■ *•>“ ■ • « 'I ■*'.' -i . , » . i;. ■, 

GENERAL OUTCOME Demonstrate a knowledge of the interrelationship of the sets of 
I" • numbers within the real number system. 

i SPECIFIC OUTCOME 2. Find and be able to model an understanding of common 

multiples, common factors, lowest common multiples, greatest 
common factors as it applies to whole numbers. [C, PS, R, V] 
( 6 ^) 



MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



• Timetable grid 

Currently Authorized Resources 

• Mathpower 7, pp. 176-177 

• Mathpower 9, pp. IS2-IS6 

• Minds on Math 7, pp. 92-102 

• Minds on Math 8, p. 154 

• TLE 7, Fraction Conversions, Student Refresher pp. 10-11, 
Teacher’s Manual pp. 32-35 

Previously Authorized Resources 

• Journeys in Math 8, pp. 134—135 

• Journeys in Math 9, pp. 10-1 1 

• Scientific calculator 

• Graphing calculator (optional) 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


An understanding of common factors and greatest common factors 
(GCF) will be useful to students in reducing fractions to lowest terms 
and in problem-solving situations. 

It is often useful to pose a problem as a starting point for instruction; 
e.g.: 

• Sue’s uncle donated 96 juice boxes and 64 chocolate treats for 
her party. What is the largest number of people that can be at the 
party and share the food equally (without breaking treats)? 

Students worked with factors, common factors and prime numbers in 
previous grades. It may be necessary to review the terms factor, 
common factor and prime number before extending to prime 
factorization. 

Adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 7. 

1. Have students use the “splitting into equal groups” model of 
division to work out the answers to the following questions. 

• 8 + 2=? • 2-5-2 = ? 

• 6-5-2=? • 0-5-2 = ? 

• 4+2=? 
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[Strand: Number dumber Concepte^^ r 

iSpecific Outcome: ,^2. Find md be able tomodel anund^standing of conunon niultipl^s, coninion^^f^ lowe^ 

I * common multiples, ^-eatest cpmmon factor as it applies to whole_ numbers. [C, PS, R, V] | ; 

I.,,.: ,-t 4r . (6-4 ) t' :: -k % n • ” - : ' ' I ; 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Have them discuss the last situation: 0 objects to split up with 2 in 
each group. 

Then have them consider 2 -5- 0 (2 objects split up with 0 in each 
group). Most students will see the question itself as being silly 
and, therefore, there is no answer. 

• Activity: Building patterns on a number chart 

Goal: To explore number concepts and their relationships, such 

as: 

- primes and composites 

- multiples and factors 
odd and even numbers 

- divisibility rules for 2, 3, 4, 5, 9 

Materials: Each student receives 

a number chart 1 to 100 

colour pencils or markers (7 different colours) 

Student instructions: 

1. Place a yellow check mark on all multiples of 2. Look at 
the pattern and describe it. {Possible student descriptions: 
a) Alternate squares are filled, b) It looks like a 
checkerboard, c) Those are even numbers. They are 
multiples of 2.) 

2. Continue by placing a red check mark on all multiples of 
3. Look at the pattern and describe it. {Possible student 
descriptions: a) They are even and odd numbers, b) Some 
numbers have both red and yellow checks, c) Some 
numbers have two factors.) 

3. Continue by placing a blue check on all multiples of 4. 

Look at the pattern and describe it. {Possible student 
descriptions: a) All are even, b) Some numbers have all 3 
colours, c) Some numbers have 3 factors.) 

4. Continue filling in the pattern in the following way: 
purple — multiples of 5 

green — multiples of 6 
orange — multiples of 7 
black — multiples of 8 

Reproduced, by permission, from Manitoba Education and Training. Grades 5 

to 8 Mathematics: A Foundation for Implementation. Winnipeg, MB: 

Manitoba Education and Training, 1997. 



Mathematics Preparation 10: Teacher Resource Manual 
©Alberta Learning, Alberta, Canada 



25 



Number (Number Concepts) / 19 
(2(M)0) 



IStrand: Number (Number Concepts) 



■■ 



|Sp®cific Outcome: 2. Find and be able tp model an understanding of conmon multiples, common factors, lowest 
j common multiples, greatest common factor as it applies to whole numbers. [C, PS, R, V] 

Li iL i_ li.,..,; (6-4) ; £ S ■ ■!>■ . 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



2. Lowest Common Multiple (LCM) 



2.1 



X 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


1 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


2 


2 


4 


6 


8 


10 


12 


14 


16 


18 


20 


22 


24 


3 


3 


6 


9 


12 


15 


18 


21 


24 


27 


30 


33 


36 


4 


4 


8 


12 


16 


20 


24 


28 


32 


36 


40 


44 


48 


5 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


6 


6 


12 


18 


24 


30 


36 


42 


48 


54 


60 


66 


72 


7 


7 


14 


21 


28 


35 


42 


49 


56 


63 


70 


77 


84 


8 


8 


16 


24 


32 


40 


48 


56 


64 


72 


80 


88 


96 


9 


9 


18 


27 


36 


45 


54 


63 


72 


81 


90 


99 


108 


10 


10 


20 


30 


40 


50 


60 


70 


80 


90 


100 


110 


120 


11 


11 


22 


33 


44 


55 


66 


77 


88 


99 


110 


121 


132 


12 


12 


24 


36 


48 


60 


72 


84 


96 


108 


120 


132 


144 



Cut the grid into horizontal strips. To find the LCM for 3 and 5, 
place the 3 and 5 strips together and check the lowest number 
common to both strips. 

2.2 To find the LCM, use repeated division by prime factors. 



2 1 24, 40 



x2 


12, 




X 


2 

1 






X 


y > 




i 



2 |l2 10, 9 
3 1 6, 5, 9 

'253 



3, X 5 

4 4, 

2x2x2x3x5 = 120 



i i i 



y y 

2x3x2x5x3 = 180 



2.3 Use a calculator to generate multiples of a number by keying in the 
number and the + key repeatedly. Note: Different procedures 
apply to different calculators. 

Extension: Using the TI-83 calculator, select 
Math — > Number 

i 

LCM( 

i 

enter the 2 numbers separated by a comma. Close 
bracket. ENTER. 
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Strand: Number (Number Concepts) 

Specific Qutcpme:^ 2. |Find an(|ibe able to model an understanding of eonmion multiples, |cornmontfactors, lowest! 

; conmon^multiples, greatest common factor as it applies to whole numbers. [C, PS, R, V] 

%(6^) If ^ ^ 






INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



2.4 Use a prime factorization. 





LCM = 2x2x2x3x5 

= 120 

3. Greatest Common Factor (GCF) 

3. 1 To find the GCF of 24 and 36 using the listing of factors method, 
list the factors for each number. 



24 = 
36 = 



2 3|4, 

iJbJk 



6 , 



8 , 



y9, 



12, 24 
li 18,36 



Circle the factors in common and select the greatest common 
factor, which in this case is 12. 

3.2 To find the GCF, use repeated division by prime factors. 

3 l36. 24 

2|l2, 8 



6, 4 



1 



3, 2 



GCF = 3 x2x2x 1 = 12 

3.3 The prime factorization method should also be considered in 
determining the GCF. To find the GCF of 24 and 36 using prime 
factorization, first write the prime factors for each number: 



2 


X 


2 


X 

X 


3 


2 


X 


2 


X 3 X 


1 



Then choose factors common to both numbers and multiply them 
to get the GCF. The GCF of 24 and 36 is 2 x 2 x 3 = 12. 
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strand: Number 
Specific Outcome 



(Number Concepts) ^ ^ 

: 2. Find and be able tp model m understanding of conmon multiples common factors, lowest : 
combion muldpl^ greatestcommon factor as it ap|llie#U) \\%ol^umbers^[C, PS,^, V] ■ 

4^ ' ..;l ■ i Jv. ^ i * 



Teaching Notes 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Extension: Using the TI-83 calculator, select 
Math —> Number 



GCF( 



enter the 2 numbers separated by a comma. Close bracket. 
ENTER. 



Application Questions 



1. Three sisters, Janice, Jackie, and Gaye, live in 3 different cities. 
Janice returns home every 2 years, Jackie returns home every 3 
years, and Gaye every 5 years. If the sisters were last reunited in 
1990, what year will they get together next? 

Reproduced, by permission, from Manitoba Education and Training. Grades 5 to 8 
Mathematics: A Foundation for Implementation. Winnipeg, MB: Manitoba 
Education and Training, 1997. 



Suggestion: Read Spaghetti and 
Meatballs for All!: A Mathematical 
Story by Marilyn Bums. 



2. You are making reservations for a dinner party at a local restaurant. 
The restaurant can sit the guests at tables of 2, 3, 4 or 5. If all the 
places at a table must be filled and the maximum number of guests 
the restaurant can accommodate is 28, what is the maximum number 
of guests you can invite to the dinner party for each of the above 
seating arrangements? 
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[Strand: , Number (NumW Concepts) 

§p^aficg!?u^^ 2. j find be aWe|o irode) an unders^ding ofeconMnon multiples, conunon fact^ j 

f comnioh multiples, greatest common factor as it applies to whole numbers. [C, PS, R, V] ' 

^ I. ; 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teachii^ Notes 

Questions should include components 
that do and do not require calculators. 


Paper and Pencil ® 

1 . Chris is filling loot bags for his little sister’s birthday party. He 
has 24 toys, 36 caramels and 60 chocolate treats. What is the 
largest number of bags that can be filled if all the treats are to be 
used, no treats are subdivided, and all children receive the same 
items in their loot bags? 

2. John is creating a miniature, quilted wall hanging made of square 
blocks. He wants the wall hanging to be exactly 15 cm by 20 cm. 

a. Find the size of the largest finished square block with whole 
number side lengths that can be used to exactly cover the area. 

b. Find the GCF of 15 and 20. 

c. Compare your answers in part a and part b, and describe what 
you notice. 

3. Sarah decides to make a quilt for her bed based on the design John 
used in question 2. However, she feels that she should enlarge the 
block size so that it will not require as many blocks. The bed quilt 
must be 200 cm by 250 cm. 

a. Make a list of possible sizes for the square blocks. 

b. What is the largest square block that can be used? 

c. Sarah decided that the blocks should be larger than 15 cm but 
smaller than 30 cm. What size would the finished blocks need 
to be to make this work? 

4. The GCF of 8 and an unknown number is 4. Find three possible 
values for the missing number. Describe what all the values have 
in common. 

5. Bill and Jenny regularly exercise at a local gymnasium. Bill 
exercises one day out of every 6, and Jenny exercises one day out 
of every 4. If they both start today, and the gymnasium is open 
every day, how many days will they exercise on the same day in a 
5 week span? 

6. Find the LCM for: 

a. 9, 12, 15 

b. 5, 10, 20 

7. Find the GCF for: 

a. 36, 42, 60 

b. 40,50,65 



® Paper and Pencil questions I to 4 and 8 to 11 are adapted with permission from Atlantic Canada Mathematics Curriculum: 
Grade 7. 
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jStrand: Number (Number Con^pts) 

ISpecific Outcome: 2. Find and toe able to model an understanding of common midtiples^bnnnon factors, lowest 
j common multiples, greatest common factor as it applies to whole numbers. [C, PS, R, V] 

I Mi .. ^ ^ it' 





TASKS FOR EVSTRUCnON AND/OR ASSESSMENT 


Teaching Notes 


8. a. The LCM of two numbers is 24. Find all possible values for the 

numbers. 

b. The GCF of 8 and an unknown number is 4, and the LCM of the 
two numbers is 24. Find a possible value for the unknown 
number. 

9. If the GCF of two numbers is 8, and the LCM is 80, what are the 
possibilities for the pair of numbers? 

10. Joe and Pat work part-time at a music rental store. Joe works once 
every four days, and Pat works once every six days. 

a. If they both started work on September 27, and the store is 
open every day, what will be the next date they work together? 

b. Find two more dates on which they will work together. 

1 1. Solve the following, using a number line. 

Sarah has three aunts who live in other provinces of Canada. Her 
aunt who lives in Vancouver visits every fourth summer, her aunt 
who lives in Calgary visits every third summer, and her aunt who 
lives in Toronto visits every second summer. The family had a 
reunion when Sarah was 6 years old. Sarah’s dad is planning 
another reunion when all his sisters visit again. How old will Sarah 
be at the next reunion? 

Interview 

1. Ask students why the GCF has to be a factor of the LCM. 

Journal Entry 

1. Explain how you would find the LCM for 4, 7 and 5, 

Performance 

1. Have students find LCMs using multiple strips. 
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STRAND: NUMBER (NUMBER CONCEPTS) 



-'14' ■ 

GENERAiOUrdbME 



■V ‘ a. 

SPECIFIC OUTCOME 



Demonstrate a knowledge of the ihteirelationship of the sets of 
numbers within the real number system. 

. , , -i/ ‘ „ ■% 

3. Demonstrate and explain the meaning of proper and improper 
fractions. [C, R, V] (6-9) 






MANIPULATTVES 



SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



• Fraction blocks 

• Fraction strips 

• Fraction circles 

Currently Authorized Resources 

• Interactions 7, p. 63 

• Mathpower 7, pp. 48-49 

• Minds on Math 7, pp. 92-102 

• TLE 7, Fraction Conversions, Student Refresher pp. 10-11, 
Teacher’s Manual pp. 32-35 (review only) 

Previously Authorized Resources 

• Journeys in Math S, pp. 142-144 

• Journeys in Math 9, pp. 20-21 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

It is important that students understand 
the concepts associated with fractions 
before they develop calculation skills 
using algorithms. Otherwise students 
don’t understand why the algorithms 
apply. When students participate in 
activities using symbols, they should 
be able to use manipulatives to 
confirm their answers. 

Visualization is important in 
developing the meaning of fractions. 
Building patterns from blocks can be 
very effective. 


This outcome should not require a great deal of time. 

Use common everyday situations, such as the following, as the focus 
for informal class discussion to determine what students already know 
about fractions. 

You and a friend ordered two pizzas, each cut into 6 equal slices. 
You eat all of your pizza and one slice from your friend’s pizza. 
Express the amount of pizza you ate as an improper fraction. If 
your friend ate the remaining pizza, express the amount she ate as 
a proper fraction. 



Jl 
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[Sp ecific Outcom e: 3. gxpjaip the meaning of proper and impro per fraction s, fC, R, Y\S6-9\ 
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iStrand:_Numb'^r(Number;,f^^ , ,_;.L .4. *. ,*:■ ,,*.. ...ss, ,. . .*t,, . ; i,;v, ,.;|; 

IS pecific Outcome: 3.1 Demonstrate an d e x pla i n the meaiungbf p ro per and improper fractions. [C,*R, V](^9) ' 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



In order to relate improper fractions 
to a number line, the relationship 
between improper fractions and 
mixed numbers should be developed. 



Paper and Pencil 

1. The complete rectangle represents one whole. For each diagram, 
what fraction is represented by the shaded portions? 



a. 



















p. ' 




b. 




W 


> "M 


- - ^ 


i.i 








'"M 1 • 



c. 











J 

[■ ‘ . 1 




11 


#1 



d. 



Ill 



Hi 






2. K 



N 



are needed to build then: 

a. What fraction of the whole does the shaded portion 
represent? 




b. What fraction of the whole does the shaded portion below 
represent? (answer in improper fraction form) 



3. 




0 12 3 

Show the position that represents: 

a. I 







4. The sketch to the right shows the pattern for 
a stained glass project. 

a. K the shaded portion of the pattern uses y of a pane of coloured 

glass, how many panes of glass will be used in completing this 
design? 

Performance 

1. Use pattern blocks, where the value of the yellow hexagon is one 
whole, to make a pattern with a value of 2^ . 
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"STRAIN: (NUMBE^^ CO^EiP^) 

.1? i . r :^ 

GENERAL OUTCOME Demonstrate a knowledg^of the interrelationstiip of the sets of ^ 

numbers within the real number system. 

i , i \ ^ f ! ■ ■ 

I SPECIFIC OUTCOME 4. Distinguish between exact values and decimal approximations of 

square roots and cube roots. [E, T] (8-8) 



MANIPULATIVES • Square tiles 

• Grid paper 

Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 18-20 

• Interactions 8, pp. 42-52 

• Interactions 9, pp. 43—44, 84-85 

• Mathpower 8, pp. 28-31 

• Mathpower 9, pp. 8-1 1 

• Minds on Math 9, pp. 300-304 

• TLE 8, Square Roots, Student Refresher pp. 10-11, Teacher’s 
Manual pp. 32-35 

• TLE 9, Square Roots, Student Refresher pp. 6-7, Teacher’s 
Manual pp. 24-27 

• TLE 10, Approximating Irrational Numbers, Student Refresher 
pp. 8-9, Teacher’s Manual pp. 28-31 (the only place for cube 
roots) 

Previously Authorized Resources 

• Journeys in Math 8, pp. 18-19 

• Journeys in Math 9, pp. 106-1 10 

TECHNOLOGY • Scientific calculator 

CONNECTIONS 



SUGGESTED 

LEARNING 

RESOURCES 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

Students should be aware of the 
perfect squares from 1 to 625. 
They should know the common 
squares and at least recognize that 
a number is a perfect “square.” 
For example, students should 
know 25^ = 625 and should 
recognize 289 as being a perfect 
square. 

Some time should be spent on this 
before beginning the outcome. 
This is used again in working with 
the Pythagorean theorem. 


A simple introduction to this activity is to have students compare 
their calculator answers to the square roots of perfect squares and of 
non-perfect squares. Some will round at a different number of digits 
and show that these are approximations. 

Another option is to have students write down the calculator display 

for ^/2 (1.414 ...), clear the calculator, and then use the calculator to 
multiply that number by itself. This sometimes can demonstrate that 
the decimal value is not exact. 
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Strand: Number (INumber Concepts) 

Specific Outcome:$g?4. Distinguish between values iand decimal approximations of square roots ^ cube 

±.: r oots. [E,T] (8-8 ) jl,.' I' ^ 



EVSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



1. A player at third base must throw the ball to home plate. If the area 
of a square baseball diamond is 751 m^, what is the distance from 
third base to home plate? 

Since A = 

751 = S^ 

=5 
27.4 =S 

The approximate distance is 27.4 m, which is VtM m rounded to 
the nearest tenth. The exact distance is V751 m. 

2. A power pole that is 4.9 m high is held up by a guy wire anchored 
2.0 m from its base. How long is the guy wire? 




The guy wire is approximately 5.3 m long. The exact measure is 
V28.01 m. 



3. Have students use known squares to estimate square roots; e.g.: 
Make a number line such as the following: 

2 3 4 5 6 7 

I ' ' ' I < I II I Ill I II I II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II /I il II 1 1 

0 4 9 16 25 36 49 

To estimate the square root of 28, find it on the number line and 
decide where it is in relation to the nearest squares and 

corresponding square roots. For example, is less than 5.5 and 
is approximately equal to 5.3. 

4. Have students use known cubes to estimate cube roots. 



Number 


1 


2 


3 


4 


Cube 


1 


8 


27 


64 



The cube root of 35 is between 3 and 4 since 35 lies between 27 
and 64. 
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Strand: tNiunber (Number Concepts) ^ 

P****^?^"** 4. jpistinguish between exact values and decimal approximations of square roots and cube 
"roots . IE , f ] (8-8) J 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



The following activity may be used to approximate the square root of a 
number. However, it requires a considerable amount of time. 

1. Using grid paper (1 cm x 1 cm), mark out an area that is 6 squares 
by 6 squares. Cut an additional strip that is 1 cm x 6 cm. How 
many squares do you have in all? (42) 

Cut the 1 cm x 6 cm strip in half lengthwise, and align these two 
strips on adjacent sides of your original square. Use the result to 
estimate V42 (Diagram 1). 



Diagram 1 
6.5 




This does not quite make a complete square, so V42 = 6.5 but is 
slightly less than 6.5. 



Use a similar procedure to estimate V43 (Diagram 2). 



Diagram 2 
6.5 



6.5 



This square is covered twice. Therefore, >/43 is slightly more than 
6.5. 
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(NIMBER €¥^ -f - -| 

GENERAL OUTCOME Etemonstrate a knowledge of the interrelationship of the sets of ^ 1 

^ nunabers within the real number systein. . V . r % i 

-j ■■ , i 

SPECIFIC OUTCOME 5, Differentiate between principal square root and positive and 

negatwe square roots of a number. Give examples^ where answers : 
would involve the positive (principal) square root, or both positive 
and n^^ative square roots of a number. JC, CN, PS, R] (9-3) 

MANIPULATIVES 



SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Addison-Wesley Mathematics 70, pp. 18-20, 25 

• Interactions 9, pp. 84-85 

• Mathpower 8, pp. 28-31 

• Mathpower 9, pp. 8-1 1 

• Minds on Math 9, p. 306 

• TLE 8, Square Roots, Student Refresher pp. 10-11, Teacher’s 
Manual pp. 32-35 

Previously Authorized Resources 

• Journeys in Math S, p. 18 

• Journeys in Math 9, pp. 106-107 

• Math Matters: Book 2, pp. 50-53 

• Scientific calculator 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

Recognize that - V? is different 
from 4 ^. ->/4 is~2, but 
V- 4 is not a real number. 


Just as subtraction is the opposite of addition and division is the 
opposite of multiplication, the opposite of squaring a number is to 
find the square root. 

For example, 2^ = 2 x 2 = 4 and (“2)^ = (“2) x (“2) = 4. Therefore, 

the square roots of 4 are 2 and “2. Positive numbers always have two 
square roots: one positive and the other negative. 

The symbol 4a stands for the positive square root of 4. The positive 
square root is also called the principal square root. 

Thus >/4 = 2 

The symbol stands for the negative square root of 4. 

->/4 = “2 
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IStrand: Number (Number Concepts) ^ ^ ^ . ^ 

Specific Outcome: 5. Differentiate between principal square root and positive and negative square roots of a 
% % ' number. Give examples where answers would involve the positive (principal) square root, \ 

or both positive and ne g ative square roots of a number. [C, CN , PS, R ] (9-3) 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



From the following number line, V? and - V? are opposites. 



Opposites 



“Vl 6 — V9 — V4 -Vl 0 V? ^fl 6 



1. If you want to find the length of one side of a square garden whose 
area is 25 m^, explain why you would use only the positive square 
root of 25. 

2. A square has one vertex at (0, 0) and an area of 25 square units. 
Find the coordinates of the other vertices for four such squares. 

( 0 , 0 ) 



The extension requires 
Pythagorean theorem. 



Extension: There are more squares than the four obvious ones. Find a 
few of them, and explain how they are found. 
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(Strand: ^umbei^Number ^ ' 

ISpecific Outcome: 5. Differentiate between principal square root and positive and negative square roots of a 
k ; ^ puraber. Qye exanjples where answers would^involve the positive (princijlal) squ^e root^ 

7^ of both posidve^dj negative sq uare roots of a riumberk ^[ C, CN, PS, R ] ( 943 ) 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



L In each of the following situations, determine if both positive and 
negative square roots are appropriate or if just the principal square 
root is appropriate. 

a. Tracy was asked to find the length of the diagonal of this 
rectangle. Should she use both square roots, or only the 
principal square root? 

a = (? 

12^+ 18^ = c^ 

12 cm 144 + 324 = 

468 = 

V468 =c 

b. Travis was asked to solve the following equation. His work is 
shown. Should he use both square roots, or only the principal 
square root? 

2x^ + l7 = 67 
2x^ = 50 
= 25 

X= y/25 

c. The result when 7 is taken away from the square of a number 
is 18. What are the possible values for the number? 
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r«TRAIW: lSn0MBER1(mJMBER ^ W W 

; GENERAL OUTCOME Develop a number sense of powers with integral exponents and 

! t p ,1: rational bases. • f 

i SPECIFIC OUTCOME 6 . Recognize and illustrate the meaning of a power, base, coefficient I 

^ and exponent, including rational numbers or variables as bases or i 
coefficients. [R, V] (9-4) 



MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



Previously Authorized Resources 

• Journeys in Math 8, pp. 16-17 

• Journeys in Math 9, pp. 94-95 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 52-55 

• Interactions 7, pp. 38-39 

• Interactions 8, pp. 35-40 

• Mathpower 7, pp. 18—19 

• Mathpower 8, pp. 4—5 

• Mathpower 9, pp. 16-18, 26-29 

• Minds on Math 7, pp. 30-3 1 

• Minds on Math 8, pp. 456-46 1 

• Minds on Math 9, pp. 276-279, 292-295 

• TLE 7, Powers and Exponents, Student Refresher pp. 2-3, 
Teacher’s Manual pp. 16-19 

• TLE 9, Powers, Bases and Exponents, Student Refresher pp. 8-9, 
Teacher’s Manual pp. 28-31 

• TLE 9, Laws of Exponents 1-2, Student Refresher pp. 10-13, 
Teacher’s Manual pp. 32-39 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Exponents and Powers 

4 is called the exponent. 

In order to develop b tells you to multiply 4 factors of 2, 

skills with exponents, ^ 2 — 2 “ is called the exponent form. 

students have to know 2 is called the base. It teUs you what 
the names of these number is multiplied. 

parts. 4 . 

2 is called a power. 

Read: 2 to the exponent 4 or the fourth power of 2 

2 '* = 2 x 2 x 2 x 2 (expanded form) 

Some powers have common names. 

5^ ^ 5 squared 
4^ ^ 4 cubed 
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(Strand: tNm ■ r ’f^ " 

^Specific Outcome: 6. Recognize and illustrate the meaning of a power, base, coefficient and exponent, including 
, rational number s or va riable s asibase s o r coefficients. | [R, V] ( 9~4 ) | 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Some older scientific calculators 
cannot find the power if the base is 
negative. Most newer calculators, 
and all graphing calculators, can 
handle negative bases. 



The numerical factor of a term is called the coefficient. In the expression 
the 2 is considered to be the coefficient of the power The 
coefficient of the term is -1. 



Term 


Coefficient 


2x"^ 


2 


3m“n 


3 


-5y 


-5 


-X 


-1 


X 


1 


3 


1 

3 



Examples 

1 . What is the value of the coefficient in each of the following 
expressions? 



a. -X 



b- t 



Simplify Rational Numbers with Whole Numbers as Exponents 

Students need to evaluate powers using pencil and paper. 

Examples 
1. Evaluate. 



a. 3- b. -3^ 



c. (-3)" d. (f)P e. (0.03)- f. 4 



2. Which is larger, 3"^ or 4^7 



3. Students need to be able to evaluate powers with calculators. 
Evaluate: 

a. 2.7® 

b. 389® 

■i31 



c. 2 

d. 



- 3 ^ 



e. (-3)" 

4. Which of the following symbols, <, > or = would you place between 
“5^ and (~5)^ to make a true statement? 
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Strand: Nira ^ 

Specific diitcome: ^6. Rec6j^ze and illustrate®he meaning of a power, base, Coefficient and exponent, including 
! rational numbers or variables as bases or coeffic ients. [R, V] (9-4) 





EVSTRUCnONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


5. Evaluate these powers mentally. 

(II 

b. -2^ 

c. (0.06)^ 

d. What is the last digit of 5*? 

Evaluate Algebraic Expressions with Whole Number Exponents 

Remind students to replace each variable with a set of parentheses and 
then place the number inside the parentheses. 

If ;r = ~3, evaluate ~x^. 

= -(9) 

Examples 

1 . If X = “2, find the value of x^. 

Answer 

x" = (-2f 
= 4 

2. If X = “5 and y = ~3, find the value of ~2xy^. 

Answer 

-2x3^" =-2(-5)(-3)" 

= -2(-5)(9) 

= 90 

3. If a: = 2 and y = 3, find the value of - y^. 

Answer 

x"-/ =(2f-(3f 
= 8-9 

= -l 

4. ]fx represents an integer, which integers satisfy: 

a. = 1 

b. x^ < 1 

c. x^ > 1 

5. Arrange x^, x^ and in decreasing order, if ;c = --f . 
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iStrand: vNumbw^ ■ .'< ' ,- -^r 

jSpecific Outcome^: i6. Recognize and illustrate the meaning of a po^ir, base, coefficient and exponent, including 
I rational n um bers or vari able s a s base s or co e fficie nts. [Rj_ V] „(9M) 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Paper and Pencil 




1. Find the value of (x + y)(x^ -xy + y^), if ;c = “1 and y = 2. 




2. Express the number 48 in exponent form. 




3. Which is larger, 5^ or 3^? 




Performance 




1. John wants to use his calculator to find 9"^, but the 4 key is missing. 

a. Explain how he can use the calculator to find the answer to this 
question, even though the 4 is missing. 

b. Suppose the 9 key is missing instead. Explain how he might 
now use the calculator to find the answer. 




Interview 




1. Explain to students that Susan was asked to find the volume of a 
cube that was 4 cm on one side. She wrote: 4^ as 
3x3x3x3 = 81. Ask students if the solution is correct and also 
to explain why or why not. 




Portfolio 




1. Ask students to find a value for ° and a value for * which would 
make the following sentence true: 3° = 9*. Ask if there are other 
values for ° and * that would work. 




2. Use patterning to help you find the last digit in: 

a. 4^^ 

b. (-2)'°' 

c. 

Why can’t you use your calculator to answer this? 




Journal 




1. Explain the difference between 2^ and 3^. 
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Number (Number Concepts) / 37 
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“STIL^: ’NU]VroER‘(NU]^ C6l|CEPTSpJ 






GENERAL OUTCOME 
SPECIFIC OUTCOME 



Develop a number sense of powers with integral exponents and 
rational bases. 

7. Explain and apply the exponent laws for powers with integral 
exponents. 



=x'^ 

(xyy =jc'"y'” 



.. 









,y^ 0 



x" =l,x?tO 

x~" = ^,x^0 
x" 

[ PS , R 1 (9-5) 









MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 52-58 

• Interactions 9, pp. 28-42 

• Mathpower 9, pp. 20-21, 24-43 

• Minds on Math 9, pp. 276-299 

• TLE 9, Laws of Exponents 1-3, Student Refresher pp. 10-15, 
Teacher’s Manual pp. 32-43 

• TLE 9, Evaluating Powers and Expressions, Student Refresher 
pp. 16-17, Teacher’s Manual pp. 44-47 

Previously Authorized Resources 

• Journeys in Math 9, pp. 96-101 

• Math Matters: fiooit 2, pp. 95-100 

• Scientific calculator 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


The exponent laws, using variable bases, are only touched on briefly in 
the junior high school curriculum. The concentration is on integral 
bases. 

As with numerical bases, it is important to develop the laws by using 
the expansion of powers, then simplifying to illustrate each law; e.g.: 
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lft)rand:$Number^^um "r 'Ifc f 7'^ ' ^• 

[S pecific Outcome; 7. Explain and apply the expon ent Jaws for powers with integ ral ex p onents . [PS, R] (9’-5)^^k i 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS® 



Teaching Notes 



a. = (jc jc jc)-(jc jc) = 



b. 






1 I I 



• JC • JC 2 
- JC 



C. (x^ = (x ^ )(jc ^ ) = (jC • JC • jc)(jc • JC • JC) = JC ^ 



3 „3 



d. (xy) =(X’y)(x’y)(x-y) = (x’X-x)(y-yy) = x y 



e. 



f-T = 


f-1 















= jc^-^=jc^ 



f. Ar< 



^ therefore, jc^ = 1 



WT 



= 1 



3-5 -2 

= JC = JC 



g* 



>•>•> 1 



^ therefore, ^ ^ = 



A -/ /- X X 

I T T 



1 . Write equivalent expressions with positive exponents. 



a. 



b. 



c. 



d. 



ill 

_-6 



-2jc" 



2. Express 2 * + 4 * as the sum of two rational numbers. 



Instructional Strategies/Suggestions questions 1 to 3 are reproduced, by permission, from Manitoba Education and Training. 
Senior 1 Mathematics: A Foundation for Implementation. Winnipeg, MB: Manitoba Education and Training, 1997. 



ERIC 
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[strand: Number (Number Concepts) ^ 

IS peytfic Outcome: 7. Explain and ap pl y the exponent laws for powers with in tegr al,expooents.. a. [PS. RM9-5)>^ j 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



3. Using a variety of operations, write expressions that are equivalent 
to . Use your imagination. 

4. Evaluate: 

a. 3"^ 

b. - 3 "^ 

c. (- 3 ^ 




5. Simplify, removing negative exponents and parentheses. 




b. (35^)' 

c. {xyT 




6. The quantities in bold type may contain errors. By correctly 

applying the exponent laws, replace incorrect answers with correct 
answers. 

a. 

b. -i-n? = 

c. 

d. {xyf = x^/ 




7. Explain why 5° = 1, not zero. 
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[S pecific Outcomer 7. ifecplain and a pply the expon ent laws fotj powers with integral ex ponent). > . [PS, R] (9-5) ; 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil 

L Predict and verify to find values for jc, 

a. xx^ = 64 

b. x^-i-x^=243 

c. (x^f =256 

d. (A:^r^=64 

2. Provide the .missing exponents. 



a. 


10~^+10^ :=10^ 


d. 


(-5)‘^=[(-5P]3 


b. 


10“® +10^=10-*'* 


e. 


3^ x4^ =(3 x4P=12'^ 


c. 


10“^ 


f. 


5 + (-6) -’=5^ x(-6f^ 



Journal 



1. Write in your own words what is meant by a power of a power. 



2, Copy and complete the following power chart. Describe any 
patterns you see. Make a similar chart using 3 as the base; 
compare the charts, and describe their similarities. 



2^ = 32 

2^ = 16 
2 ^ = 

2 ^ = 

2 ‘ = 

2 ° = 




8 



2 ^ = 
2 '^ = 
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IStrand: Number (Number Concepts) 

7 « tex plain an d apply the exponent laws for powers with integ ral exponents. . » . [PS, R] (9-5) 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Interview® 

1. Ask students to explain two ways that (2 x 5)'* can be calculated. 

2. 2'’x2'^x5^x5"^x lO^x 10"^ 

a. Ask students to explain why this is easy to solve mentally. 

b. Ask students to solve the problem mentally. 

c. Ask students to write a similar problem involving six powers 
that is also easy to solve mentally. Have the students exchange 
their problems with fellow students. 



® Interview questions 1 and 2 are adapted with permission 
Implementation Draft. 



from Atlantic Canada Mathematics Curriculum: Grade 9 
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■stRANDrif^ (Nl^ER (^ERATIONSj^ 7^' ■ :s X 1{ | '7''" j 

GENERAL OUTCOME Use a scientific calculator to solve probleW involving real numbers. | 

^ E . •= !. -E': X 1% • --fl '%* .4^ i | 

SPECIFIC OUTCOME ^ 8. Pocument and explain the calculator keying sequences used to 

Y' 'perform: X f 



■1 






^ square^roots, cube roots 
• exponents 

scientific notation- f 
Y sine, cosine, tangent i 
integers! j 






i: 

'Si- ■ 






•fe ' i 



MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• TLE 9, Evaluating Powers and Expressions, Student Refresher 
pp. 16-19, Teacher’s Manual pp. 44—51 

• TLE 9, Ratios in Right Triangles, Student Refresher pp. 58-59, 
Teacher’s Manual pp. 128-131 

• TLE 9, Finding Unknown Angles, Student Refresher pp. 62-63, 
Teacher’s Manual pp. 136-139 

Previously Authorized Resources 

• Math Matters: RooA: 2, pp. 31— 53 

• Mathematics 9, pp. 7, 24, 46, 57, 146, 162, 163, 258, 342 

• Scientific calculator 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


This specific outcome can be approached in the appropriate context 
throughout the course. Students should be able to communicate 
keying instructions to perform these operations. 

Since different calculators may require different keying sequences, 
you may choose to develop the most common sequence(s) as a group. 
Individual calculator differences may be dealt with separately. 

Within the context of integer work, the order of operations usually 
requires appropriate use of parentheses. 
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.Sti^nd: ' Number (Number Operati ^ ~ 

jSpedfic Outcome: , 8. Document^and explain the calculator keying sequences used to perfbrm:|square roots, cube 
L roots; expon en t s; sc i entific nota tio n; sine, cosine, tangent ; integers. [PS, R, T] (9-10)_ _ 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Example 

1, To find the square root of 2, you may input one of these 
possibilities: 

a. 02 

b. 20 

c. 0V0 2 

d. 2 0V0 

Each student should be expected to communicate the keystrokes for the 
calculator he/she uses. In this example, a key is labelled 1 2"^l . 
Alternative labels include shift or INV . Also, students should be 
reminded to put their calculators in DEGREE mode before finding sine, 
cosine or tangent. 
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Stfand:i$^^ || ' f ' .''v---; r ■ "^- 

S^cific Outeome; 8.^ Document and explain the calculator ke^ng sequences used to perform: square roote, cube 
ft : m roo ts; expohents;%me ntific notation ; sine| cosine , tang ent; inte gers.^'[PS,^'R» T] (9-1^0) 'f 



TASKS FOR WSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Journal 

1. Students may keep a section of their notebook to record keystroke 
sequences for each operation as that operation is developed 
throughout the course. The keystroke sequence would depend on 
the calculator that the student uses and the solution strategy used. 

Paper and Pencil (calculator) 



1. a. 



Multiply 1 600 000 x 4 000 000. 

How does your calculator show the ans wer? 

If your calculator displays 6.4 12 , what is your answer in 

scientific notation? 



b. 



Multiply 0.000 053 x 0.00 0 000 3. 
If your calculator displays 1.59 
in scientific notation? 



-11 , what is your answer 



2. a. Estimate (1.9 x 3.1)^ 

b. Calculate (1.9 x 3.1)^, using the keying sequence 

IT] 1.9 03.1C] [3 3 0 

c. If you calculate without the brackets, do you get the same 
answer? Explain. 

d. Calculate (-2)^ and -2^. Compare your answers and explain. 



These keying sequences are not 
unique, even for the same 
calculator. 



e. Mentally calculate • Write a keying sequence you could 
use if you used your calculator. 



Interview 



1. Two students or a student and the teacher exchange calculators. 
One explains the keying sequence for solving a problem to the 
other. Then their roles are reversed. 
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^ STRAND: NlJ]VffiER(NU]^ER“'OPE '' ■'* “1" f 

1 ■ ■•'■ ■ ■ * " . ii ■ •; ;i ■ -i ■ _:■< I , ; . . I 

; GENERAL OUTCOMES Demonstrate an understanding of and proficiency with calculations on 

rational numbers. 

Decide which arithmetic operations can be used to solve problems and 
then solve the problem. 

SPECIFIC OUTCOME 9. Perform arithmetic operations with integers concretely, 

pictorially and symbolically. [PS, V] (7-16) 



MANIPULATTVES 



SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



• Algebra tiles 

• Two-sided counters 

• Bingo chips 

• Number lines 

• Thermometers 

• Coloured squares 

Currently Authorized Resources 

• Interactions 7, pp. 94-102, 276-287 

• Mat/ipowcr 7, pp. 116-135 

• Minds on Math 7, pp. 270-304 

• Minds on Math 8, pp. 270-275 

• Minds on Math 9, pp. 26-3 1 

• TLE 7, Exploring Integers, Student Refresher pp. 28-29, Teacher’s 
Manual pp. 68-7 1 

• TLE 7, Adding Integers, Student Refresher pp. 30-31, Teacher’s 
Meuiual pp. 72-75 

• TLE 7, Subtracting Integers, Student Refresher pp. 32—33, 
Teacher’s Meuiual pp. 76-79 

Previously Authorized Resources 

• Journeys in Math 8, pp. 280-291 

• Journeys in Math 9, pp. 38-51 

• Scientific calculator 

• Spreadsheet 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teachii^ Notes 


Manipulatives and concrete models should be used to develop the 
concept of calculations with integers. Useful manipulatives include 
algebra tiles, bingo chips, two-sided counters, number lines, 
thermometers and coloured squares. Results should then be connected 
to symbolic representations. When using algebra tiles (two coloured 
items) the zero principle is important; i.e., different colours cancel 
each other. 
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^ ' ‘p- r 

< 




Specific Outcome: Perform arithmetic operations wi 


ith^tegers ^JOTcrefcly, pietcmdly^andji 


fymbplicadly 

, 


V 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



If you don’t want to use the 
regrouping method, you will need 
to use double-sided tiles. 



Using algebra tiles, express the number 3 in as many ways as possible; 
e.g.: 




Ask students to represent: 

a. *“4, using 6 coloured counters 

b. zero, using 6 coloured counters 

c. +2, using 6 coloured counters 



Adding Integers 



Using Tiles: When adding two integers, it is necessary to first model 
each integer, then match positive and negative values to make zeros; 

e.g., “2 + 4 



original 



rearranged 



-2 4 

00 ®0O© 




zero zero 

Therefore, ”2 + 4 = 2 (symbolic connection). 




Subtracting Integers® 



2 . 

3. 

4. 



Begin with 4. 
Add extra zeros. 



Using Tiles: For subtraction, Elaine owes $4 and she borrows $2 more 
from a friend. This may be represented as follows, using the zero 

OOOO n m 
OOOO 000© 

OOOO ooop 
OOOO od^i^ 



This is Still ”4. 
Remove +2 
Answer 

“4 - 2 = “6 



remove 



Have students work in pairs. Ask them each to roll two dice of different 
colours. Assign negative to one colour and positive to the other, and 
write a number sentence for the sum. Have them roll the two dice 
again, find the sum mentally and add the result to their previous score. 

Have them exchange turns until one person reaches +20 or “20. Ask 
why it would be fair to accept +20 or “20 as the winning score. 



This activity can be modified and used with other operations. It can 
also be modified by assigning the negative or positive to specific 
colours after each roll, instead of maintaining the same designation 
throughout the game. Ask students if this change would allow them to 

get to +20 or ”20 more quickly. Have them consider other possible 
rule changes, such as “You can’t go over 20.” 



O 



Information on Subtracting Integers is adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 7. 
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Strand: Number (Number Operations) 
Specific Outcome: 9. Perform arithmetic 
r "t ^ ^ f P S ,V U7-16f ^ 



operations integers concretely, pictori^ly s|mbolically.^ 



mSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



A similar game can be played using a deck of cards, where red 
represents one sign and black the other sign. 

Multiplying Integers® 

Use tiles to show groupings; e.g.: 



2(-3) c QOQ > — \000 

<x2qO>^ooo 



2 groups of 3 gives “6 
Answer: (2)(-3) = ~6 



Addition of integers helps to establish some of the initial groundwork 
for multiplication of integers. Multiplication of integers should start 
with examining multiplication as repeated addition, as in: 

4 sets of (~3) = (“3) + (~3) + (“3) + (“3). 



The following is one way of using counters to model multiplication. 
Start with a container having an equal number of positives and 
negatives. 









©©oooo 

oooooo 

oooooo 



©©®ooo ooo 
oo®ooo ooo 
oooooo 



■^+2 ( 3) implies 

adding 2 sets of ~3. 
What is the total in 
the container? 



oooooo 

oooooo 

oooooo 









oooooo 



~2 (~3) implies 
removing 2 sets of “3. 

When 2 sets of ~3 are 
removed, what remains 
in the container? 



When the first factor of the multiplication is positive, the operation is 
conceptualized as repeated addition. When the first factor of the 
multiplication is negative, the operation can be conceptualized as 
repeated subtraction. 



To summarize in words, we say that we multiply the digits, and the sign 
of the answer can be determined as follows: same signs give a positive 
answer while different signs result in a negative answer. 

Dividing Integers® 



Using Tiles: The following provides a starting point for modelling 
division. 



Information on Multipljnng Integers and Dividing Integers is adapted with permission 
Curriculum: Grade 7. . 5 ^ 



from Atlantic Canada Mathematics 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Start with an empty container. 

-8 ^(- 2 ) 

Ask students how many groups of “2 are in ”8. 



Add successive groups of “2 to the container 
until there is ”"8 in it. Record the number of 
groups. Four groups of ”2 were added to the 
container; therefore, “8 -5- (““2) = 4. 

The model can be used with some modification for other division 
situations. 

27 - (-9) = 

”60- (-15) = 












oo 

oo 



oo 

oo 



A scientific calculator will also perform these operations when the 
proper keying sequences are used. 

Adding Integers 

Using a Number Line: Start at the first number. Adding a positive 
indicates movement to the right; adding a negative indicates movement 
to the left; e.g., 



-5”4’3“2n0 1 2 3 4 5 
Therefore, “2 + 4 = 2. 



Subtracting Integers 

Using a number line requires the knowledge that subtraction is the 
opposite of addition. For example “3 - (-5) = “3 + (+5) = +2 

-^1 I I I II I I I I I ► 

~3 -2~l 0 1 2 3 4 5 



rr ^ 

5o 
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iStrand: Number (Number Operations) 

iSpecific Outcome: 9. Perfbnn arithmetic %)eration^with integers concfetel^ pictorialiy and syitibolically. 

_A— .■ . .M>_ A ■ it,- ^ 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


When using the number line to describe subtraction of integers, the use 
of the comparison model is more meaningful than the take-away model 

for subtraction. For example, “3 - (~4) means how far is it from ~4 to 
“3. The distance is 1 . In going from “4 to “3, we move in a positive 
direction so the answer is +1. Note: When the second number of an 
addition or subtraction is negative, we use parentheses, such as: 

-4 + (-3). 




Subtraction may be easier for some students, by using a missing 
addend approach. For example, to find “8 - (~4), ask: What would 
you add to “4 to get “8? 




Show ~2 — (“5) on a number line. 

Start with ”5. 

◄ — ^ 1 1^1 1 1 I I I I I ► Ask how far it is to “2, 

“5“4 ~3 “2~1 0 1 2 3 4 5 what direction. 

Answer is 3. 

Multiplying Integers® 




Using a Number Line: Net worth can also be used as a context for 
multiplication. Consider, for example, the impact on net worth if a 
person owes $6 to each of three friends, or if a debt of $6 to each of three 
friends is forgiven. 




The number line can also be used to model problems such as: 




(2) X (~4) — > 2 sets of ~4 




^ ~4 “4 ^ 

■* 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ► 
- 9 - 8 - 7 - 6 - 5 - 4 - 3 - 2-10 12 3456 789 10 
!—► answer 




(2) X (-1-4) — » 2 sets of 4 

• — - — ► — ► 

•« 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 > 

- 9 - 8 - 7 - 6 - 5 - 4 - 3 - 2 -I 01 23456789 10 

1— ► answer 


® Information on Multiplying Integers 


is adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 7 
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EVSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Patterning can then be used to justify the result for the multiplication of 
a negative by a negative. 

(3)(-2) = -6 
(2)(-2) = -4 
(l)(-2) = -2 
(0)(-2) = 0 
(-l)(-2) = 2 
(-2)(-2) = ? 

(-3)(-2) = ? 

Dividing Integers® 

Patterning is also useful in division; for example, 

6 -i- 2 = 3 -6 -i- (-2) = 3 

4 -i- 2 = 2 -4 -i- (-2) = 2 

2 -i- 2 = 1 -2 -i- (-2) = 1 

0-2 = 0 0 - (-2) = 0 
-2 - 2 = ? 2 - (-2) = ? 

-4 - 2 = ? 4 - (-2) = ? 

Comparison of multiplication and division situations can also be very 
useful in helping students understand division of integers. After 
multiplication has been fully developed, the fact that multiplication and 
division are inverse operations can be utilized. For example, since 

~4 X 3 = ~12, it must be true that the product divided by either factor 
should equal the other factor; therefore, ~12 - (~4) = 3 and 
~12 - 3 = ~4. Likewise, if ~4 x (~3) =12, then 12 - (~4) = ~3 and 
12 - (-3) = -4. 

Using a missing factor can also be useful. For example, in the case of 
~16 - (~4), ask: what multiplied by ~4 gives ~16? 

The concept of net worth can be linked with division as well. Students 
can think of owing $12 when an equal amount is owed to each of three 
friends. Students can determine how much is owed to each friend. 



® Information on Dividing Integers is reproduced with permission from Atlantic Canada Mathematics Curriculum: Grade 7. 
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Specific Outcome: 9. Perform arithmetic operations with integers concretely, pictonally ani symbolically 

* ■» : ■ f PS.V 1i (74;6)dt>--l -fi- -a _ 4 ^ - s -- 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Performance 

1 . 



Have students use a number line or coloured counters to explain: 

-3 + 8 = 5 
-5 - 3 = -8 
- 4 -(- 6 ) = 2 
9 + (-2) = 7 



a. 

b. 

c. 

d. 

e. 

f. 



6-4 = 2 
8- (-3)= 11 



2. Fill in the grid of numbers below, and comment on the patterns 
you observe. 



X 


4 


2 


"2 


"4 


-6 


4 


16 










2 




4 








"2 












"4 




-8 








“6 













Portfolio 

1 . Using a newspaper or the Internet, refer to worldwide resort 
temperatures. Record the highest and lowest temperature, and 
determine the difference. 

2. Make a monthly budget for yourself. What items would be 
indicated by positive integers? Which would be indicated by 
negative integers? 

Paper and Pencil ® 

1 . Complete the following patterns: 



9-t-3 = 3 


-9- (-3) = 


6-t-3 = 2 


-6- (-3) = 


3-3=1 


-3- (-3) = 


o 

U) 

It 

o 


0-(-3) = 


-3 = -l 


^(-3): 


-3 = 


- 5 - 



Paper and Pencil questions 1 to 6 and 8 are reproduced with permission from Atlantic Canada Mathematics Curriculum: 
Grade 7. 
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TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


2. Based on the patterns, write a conclusion that can be drawn about 
division of a positive integer by a positive integer, a negative by a 
negative, a positive by a negative, and a negative by a positive. 
Confirm your conclusion by creating similar patterns beginning 
with 

a. 20-4 b. “20 -(“4) 

16-4 ”16 -(-4) 

3. Write a number sentence to model the following situation. Chris 
and his three friends together owe $32. They agreed to share the 
debt equally. What is each person’s share of the debt? 

4. Write a division or multiplication sentence to solve each problem. 

a. ?-^(-3) = -9 

b. 57-7 = -3 

5. Write a number sentence for each of the following problems and 
use a diagram to model the situations. 

a. Fran lost 3 points in each round (hand) of cards that was 
played. If she played 4 rounds (hands), what was her score at 
the end of the game? 

b. Bill owed $5 to each of 3 friends. What was his net worth, 
based on this situation? 

6. Tell students that a list of temperatures for seven days was 
prepared, but the ink became wet and one temperature was 

unreadable. The mean temperature was “3°C, and the six known 

temperatures were 2°C, “4°C, ”6°C, ”2°C, 4°C, and ”5°C. Ask 
students to find the missing temperature. 

7. John saved $50 during the fall. He owes $15 to his friend. 

Because he had a good term report, his father gave him $20. What 
is John’s net worth? 

8. Write number sentences for each of the following: 

1 1 1 1 M 1 1 1 1 1 1 1 ► 

- 6 - 5 - 4 - 3 - 2 -I 0 1 2 3 4 5 6 

>>■ ■< 1 1 1 1 1 1 1 1 ► 

-4“3“2-l 01 234 56789 10 11 
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Specific Outcome: 9. PerfomS arithmetic operations with integers concretely, pictori^ly 4nd symbolically. ^ j 

i. .it ^ # . .' . iip ^ \ 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


9. Solve: 

“12+14 = 

(-3)(-17) = 

“60 -i- 3 = 

42 - 70 = 

“16-(-19) = 

Journal 

1 . a. Explain how adding and subtracting are related, 
b. Explain how multiplying and dividing are related. 

2. Ask students if the following statement is true or false. The sum of 
a negative number and a positive number is always negative. 
Explain why or why not. 

3. Tell students that a friend missed class the day that division of 
integers was first introduced. Ask them to write a detailed 
explanation for the friend to help him/her understand how to solve: 

a. “10 -5-5 

b. “24 -5- (-6) 

Interview 

1 . Ask students to name as many pairs of integers as possible that 

have a product of “16 and then a product of "•"16. Ask what they 
notice about the number of possible pairs for the positive product 
versus the negative product. 
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GENERAL OUTCOMES 
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SPECIFIC OUTCOME 



Remonstrate ^ unders^nding^of ^d profici^^ with calculations on| 
?rati6nal numbers. 

,1.. ' 4r. 1 ' ^ “ 'F 'i- 

Decide which arithmetic operations can be used to solve problems and 
!* then solve the problem. * 

i 10. JQlustrate and explain the ordeipf operations. [PS, T, V] (7-17) 



MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Interactions 7, pp. 77-78, 286-287 

• Mathpower 7, pp. 98-99 

• Mathpower 9, p. 44 

• Minds on Math 7, pp. 132-135, 300-304 

• Minds on Math 8, pp. 469-472 

• TLE 7, Decimal Tile Explorer 

• TLE 7, Exploring Decimals, Student Refresher pp. 20-21, 
Teacher’s Manual pp. 52-55 

• TLE 7, Multiplication of Decimals, Student Refresher pp. 22-33, 
Teacher’s Manual pp. 56-59 

• TLE 7, Division of Decimals, Student Refresher pp. 24-25, 
Teacher’s Manual pp. 60-63 

Previously Authorized Resources 

• Journeys in Math 8, pp. 22-23, 290-291 

• Journeys in Math 9, pp. 12-13, 50-51, 74-75 

• Math Matters: Book 2, pp. 6, 26 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

The most common error is 
4 + 20 -J- 2 X 5 - 6 = 54, where the 
students add the 4 + 20 first. 


Introduce order of operations by giving an example, such as the 
following, where many answers can be derived. 

Example: Ask the students to find the answer 4 + 20 ^2x5 - 6. 
Some typical answers could be “60, 48, 0, “6, 54, 

Ask the students to explain how they arrived at their answers. Since 
several answers can be logically explained, the students will see a 
need for order of operations. 

At this point, state the correct order in which operations are done with 
respect to the above example. 

• Do multiplication and division next, in the order in which they 
occur from left to right. 

• Do addition and subtraction last, in the order in which they occur 
from left to right. 
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EVSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Using the example and the various answers given at the beginning of the 
class, explain how each of the given answers could be correct if 
parentheses were inserted and the operations within the parentheses 
were done first. Students can then decide where to place the 
parentheses so that each answer could be correct; e.g.: 

(4 + 20)^2x5-6 = 54 
4 + 20 + (2x5)-6 = 0 
4 + 20 + 2x(5-6) = -6 




Exponents and order of operations should be dealt with next. 


Students have difficulty with 
determining the base. 


Ask the students to explain the difference between the following three 
expressions: 

• -3 + + 2 

• -3 + (^^) + 2 

• (-3 + (^))' + 2 




Order of Operations 




• Operations within brackets are performed first. 

• Operations with exponents are performed next. 

• Multiplication and division are performed next, in the order they 
occur from left to right. 

• Addition and subtraction are performed last, in the order they 
occur from left to right. 




When using the calculator, keying sequences should be checked. 


While some of these problems look 
complex, students need to break 
them down into smaller parts, solve 
the parts and calculate the answer. 

Estimates are essential before 
students use their calculators. 


Find the result: 

a. [-17 + 7(-3)] + [(-3) X 2'] 

b. 51 + [(-6)^ - (3^ + 10)] + 23 - [16 - (4 x 3)] 

c. (6 + 2) + (^ + 4)^ X (25 - 5 + 6 - 10) 

^ i-5f - [3(-7)j 

(-2)2 - (9 - 3) 
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TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Paper and Pencil 

1. Solve: 

a. 6 + (-3)(-22) 

b. -7 + 2X-14 

c. [-12 + -3] X (-16) + -4 

2. Using brackets, write the expression so that it equals the given 
number. 

a. 2 + 3^x7 -4 33 

b. 72 -r 4 + 2% 1 8 

c. 10 + 5 + 3 ^-t6 7 

d. 10- 7 -2^x3 -45 

3. Evaluate the following. 

a. (17-(-4))x2 

b. 6--2 ^-t4 

c. 120 -r [18 -(-1)^3] 

d. (-3 + 4)(8-10)-(6-8)(7-5) 

e. (5 + 4)-r(8-7) + (16 + 4)-r(-5) 

^ ~24-16x(“2) 

^ r6)(-3)+r3)(4) 

S' j 

( 2)^+8h-4 

Portfolio 

1. Collect contest skill-testing questions and solve them. 

2. Use the digit 3 exactly 4 times separated by operations signs and/or 
parentheses to generate the numbers from 0 to 10 ; e.g.: 

3x3-3x3=0 
(3 + 3 + 3 )-t3 = 3 

Performance® 

1. Ask students to write a number sentence for the following and 
solve it, using the order of operations. 

a. Ms Jones bought the following for her project: 5 sheets of 
pressboard at $8.95 a sheet, 20 planks at $2.95 each, and 2 
litres of paint at $9.95. What was the total cost? 



® Performance questions 1 to 6 are adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 7. 
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TASKS FOR mSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


b. Three times the sum of $34.95 and $48.95 represents the total 
amount of Jim’s sales on April 29. When his expenses, which 
totalled $75.00, were subtracted, what was his profit? 

c. Consider solving the number sentences for parts a and b by 
ignoring the order of operations. Would the solutions make 
sense in terms of the problems? Discuss. 




2. Why is there an order of operations? Terry and Pat both answered 
a skill-testing question: 10 -i- 3 x 2 - 1. Terry got 15 and Pat got 
25. Who was right and why? 




3. Ask students to explain why it is necessary to know the order of 
operations to compute 4 x 7 - 3 x 6. Ask them to compare the 
solution of this problem with the solution of 
4 X (7 - 3) X 6. Ask if the solutions are the same or different and 
why. 




4. Owing to some faulty keys, the operation signs in these problems 
did not print. Use the information that is supplied to help 
determine which operators were used. 

a. (7.4 □ 2)D 12.6 = 2.2 

b. 2n7D2n3=13 




5. Because the shift key of the keyboard did not work, none of the 
parentheses appeared in these problems. If the student has the 
right answer to both problems, identify where the parentheses must 
have been. 

a. 4-1-6x8-3 = 77 

b. 26-4x4-2=12 




6. Billy had to answer the following skill-testing questions to win the 
contest prize. What are the winning answers? 

a. 234 X 3 -512 -r (2x4)^ 

b. 18-i-8x2-32-r4 

Billy was told that the correct answer for part b is 5, but Billy 
disagreed. What did the contest organizers do in solving the 
question that caused them to get 5 for the answer? Explain why 
you think they made that error. 




£4 
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rational numbers. 






■#. 



iW'- 



Decide which arithmetic operations can be used to solve problems and 
then solve the problem. ^ 



SPECIFIC OUTCOME 

lit ■ - ' ' r:" 



11. Add, subtract, multiply and divide fractions concretely, fc 
pictorially and symbolically. [E, PS, V] (8-9) , 



MANIPULATIVES 



SUGGESTED 

LEARNING 

RESOURCES 



• Fraction circles 

• Fraction strips 

Currently Authorized Resources 

• Interactions S, pp. 88-123 

• Mathpower S, pp. 46-59 

• Minds on Math S, pp. 54- 1 12 

• TLE S, Fractions Explorer 

• TLE S, Subtracting Fractions (unlike denominators). Student 
Refresher pp. 18-19, Teacher’s Manual pp. 48-51 

• TLE S, Multiplying Fractions, Student Refresher pp. 20-21, 
Teacher’s Manual pp. 52-55 

• TLE S, Dividing Fractions, Student Refresher pp. 22-23, Teacher’s 
Manual pp. 56-59 

• TLE S, Exploring Fractions, Student Refresher pp. 12-13, 
Teacher’s Manual pp. 36-39 

• TLE S, Adding and Subtracting Fractions, Student Refresher 
pp. 14-15, Teacher’s Manual pp. 40-43 

• TLE S, Adding Fractions (unlike denominators), Student Refresher 
pp. 16-17, Teacher’s Manual pp. 44-47 

Previously Authorized Resources 

• Journeys in Math S, pp. 140-141, 146-151 

• Journeys in Math 9, pp. 20-23 



TECHNOLOGY 

CONNECTIONS 
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Strand: jNumber i^umber Operations) 



Spe^c Outcome: 



l.^Add, subtfact, multiply an& divide fractions coricretely, pictorially and symbolically.^ 

^ ... ... . . 






Teaching Notes \ 

Students should be able to perform 
simple calculations of fractions 
without the use of a calculator. 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



A brief review of the following concepts may be necessary: 
equivalent fractions, lowest terms and LCM. A number of 
manipulatives can be used to develop operations with fractions 
concretely, including circle models, pattern blocks, tangrams, 
money, number lines, fraction factory pieces, fraction bars and 
other fraction kits. Students should model with fractions; e.g.: 




Since ^ fits the gap, 
^ must be the sum. 



5.-1 

6 3 

Start with 4 

o 



Represent -j 



Place the j piece over the ^ 




and ^ are left. 

When moving toward developing an algorithm for addition and 
subtraction of fractions, a major focus should be placed on the 
writing of equivalent fractions. Once students internalize the fact 
that fractions can be added or subtracted symbolically when they 
reflect equal subdivisions of a quantity, they become less reliant 
on concrete or pictorial models. At this level, students may work 
with fractions written in improper or mixed number forms; 
however, they should be aware that applications of fractions to 
algebra in senior high school more often involve fractions 
represented in improper form. 





Represent both using the same subdivision of the whole. 










L 



















Combine the two sets to 
produce a final answer. 



1_1 
4 3 




Represent both using the same subdivision of the whole. 





Compare the two sets. The 
difference represents the final 
answer. 



Adapted with permission from Atlantic Canada Mathematics Curriculum: 
Grade 8. 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


2. When any problem involving fractions is presented, it is important 
that students first attempt to solve it mentally. If it cannot be solved 
mentally, students should determine whether an estimate is 
sufficient or if an exact answer is required. The following are 
situations where mental computation would be expected: 

• When denominators are the same, or if the common 
denominator is easily determined; e.g., j + 7 » ~ j • Such 

situations occur when one denominator is a multiple of the 
other. 

• When a simple fraction is subtracted from or added to a whole 
number; e.g., 2 , 4-| , 3 + 4| . 

Activities related to mental computation should generally be done 
for short periods of time. Five to ten minutes at the beginning of a 
class is usually sufficient. 

Reproduced with permission from Atlantic Canada Mathematics Curriculum: 
Grade 8. 

3. Multiplication of fractions should start with concrete and pictorial 
models but develop quickly to the symbolic level. Among the 
simpler combinations to model concretely or pictorially are: 

• a whole number by a fraction less than one; e.g., 4x^ uses 
repeated addition 

0 0 0 0' 00 

• a fraction less than one by a whole number; e.g., 

— X 6 . Think ^ of 6 
3 ^ 

Start with 6 objects. Divide into 3 groups. 

oooooo oo oo oo 

How many are in each group? 
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Specific Outcome: 1 1. Add, subtract, multiply and divide fractions concretely, pictoriaUy and.symbolicallv 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



• a fraction less than one by any other fraction, especially when 
the numerator is 1; e.g.: 



ioff 

Divide each j into fourths, 
j of j makes 




It should be shown that “of” means multiplication. This may be 
done by comparing results in such examples as jof 8 and x8 . 

When work is done at the symbolic level, it should be supported by 
concrete or pictorial representations. Grid diagrams should also be 
considered when modelling multiplication. Students should notice 
that 7 of is represented as | . By comparing the question with the 
result, students can start to speculate about a possible algorithm. 



Modelling should always be related back to the symbols so that 
students make the connections clearly; otherwise, the use of models 
may not help support student understanding of the algorithms. 
Students should be able to work effectively with multiplication of 
fractions at the symbolic level in Mathematics Preparation 10. 

Adapted with permission bom Atlantic Canada Mathematics Curriculum: 

Grade 8. 

4. Students should be able to perform division of fractions at the 
symbolic level in Mathematics Preparation 10. Nevertheless, it is 
important that significant time be spent working with concrete and 
pictorial models. Initial examples for modelling should be chosen 
carefully and worked through by the teacher prior to instruction. 
These simpler examples should enable smdents to derive an 
algorithm. Situations that are well-suited to modelling with 
materials include: 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



a simple fraction divided by a whole number; e.g., for 




divide ^ into 3 equal parts. What does each part represent? 




Divide 4- into 3 equal 
parts. 

Answer = 




Divide into 3 
equal parts. 



• a whole number divided by a simple fraction; e.g., 4 -h^ asks 
how many halves there are in 4 



Count the number of halves in 
4 objects. Since each object 
has two halves, 4x2 = 8. By 
comparing this to the original 
question, an algorithm can be 
developed. 

• a simple fraction divided by a simple fraction, where the 

numerator of the divisor is one and both denominators are the 
same; e.g., asks how many one-sixths there are in ^ 





How many one-sixths are there in | ? 
Answer = 5 



• a simple fraction divided by a simple fraction, where the 

numerator of the divisor is one and the fractions are compatible; 
e 2 -L -1- _L Qi* 2 . _i_ _L 

e.g., 2 4 0rg . 4 . 




How many 
quarters are 
there in ~ ? 
Answer = 2 




How many 
quarters are 
there in | ? 

Answer = 1 ^ 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



The number line can also provide a useful model for division. For 
example, suppose it takes 1~ hours to do 3 chores. How long does 

it take for each chore, if they all require an equal amount of time? 
This can be modelled as follows: 





"\1 


1 1 






1 1 


1 1 






^ t 


r 1 


^ 1 







1 



Divide each quarter into 3 parts, which makes 15 parts in 1~ hours. 
There will be 5 parts for each chore, and 12 parts in 1 hour, hence, 
hour for each chore. 

There are two common algorithms for division that can be 
considered. The common-denominator algorithm involves finding a 
common denominator and dividing the numerators; e.g., 

“-^“=7-^4 = 8-s- 3 = 2-. This can be modelled concretely using 

3 2 6 6 3 JO 

the process described in the fourth bullet above. The more 
traditional multiply by the reciprocal algorithm involves inverting 
the divisor and multiplying by it; e.g., i-i-i = lxY = ^ = 2j. It is 

necessary for students to understand the concept of reciprocal 
before they work with division using the multiply by the reciprocal 
algorithm. As a starting point for this algorithm, students can 
compare the solution of such problems as S-s-y and 8x2 . 

Adapted with permission from At/antic Canada Mathematics Curriculum: 

Grade 8. 
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TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 

It is important for students to 
demonstrate their understanding of 
simple calculations of fractions 
without the use of a calculator. 


Performance 

1. Show why the following is an incorrect procedure, through the use 
of concrete materials or diagrams. 

2-1 

8 4 8-4 4 2 

2. Draw a diagram to show why each of the following is true. 

a. jx3 = l 

b. 6xj-2 

3. What multiplication sentence is illustrated? 

0 1 2 3 4 4^ 5 6 7 8 

3 

4. Place the numbers 1, 2, 3 and 4 in the boxes to get the smallest 
possible answer. 

o.,n 
□ □ 

Try the same type of problem, using the numbers 2, 3, 4 and 5. 
Choose a different set of four numbers and repeat the activity. 

5. a. Use a diagram to explain why each of the following is true. 

b. Compare the solutions in part a with the solutions to 2 x 4 and 
1x1 , and discuss any observations. 

6. Write a division sentence for the following: 

1 1 1 t 1 1 1 1 1 

01 2 33 I 4 5 6 7 8 

2 

Reproduced with permission from Atlantic Canada Mathematics Curriculum: 
Grade 8. 

Paper and Pencil® 

1. Create three pairs of fractions whose sum is \ . 

2. Create three addition and three subtraction sentences with the same 
result as -^+-^ • 



® Paper and Pencil questions 5 to 7 are adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 8. 
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TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


3. A recipe requires 2-j cups of flour to make 24 muffins. How 
many cups of flour would be required to make 60 muffins? 

4. What might be the value of □, if 3-f - < 2 ? 

5. Draw a diagram to show that = 

6. Michael ordered three extra large pizzas and asked that each pizza 
be cut into sixteenths. If each person at Michael’s party is likely to 
eat 3 pieces, how many people can the pizzas serve? 

7. Lisa has f of a large candy bar. She gave | of what she had to 
Shannon. 

a. Explain, in at least two different ways, why Shannon received 
less than ^ of what would have been a whole bar. 

b. What fraction of a whole candy bar does each girl have? 

Interview 

1. With the use of concrete materials, explain why the following is 

incorrect: = 

4 4 8 

2. Ask students how they would convince someone that the following 
is incorrect: t + t = tt • 

o o 14 

3. Ask students: 

a. if an answer can be sixths when they add fourths and thirds, 
and to justify their response 

b. if an answer can be sevenths when they add fourths and thirds, 
and to Justify their response. 

Portfolio 

1. Explain how to find the common denominator of two fractions if: 

a. one denominator is a multiple of the other 

b. the two denominators have a factor in common but one is not a 
multiple of the other. 

2. Tell students that Frank works 1 ^ hours a day for a five-day work 
week. He works 3 hours on Saturday and is paid time and a half. 

a. What weekly salary would he make at $9.25 per hour? 

b. If Frank has $95.00 per week taken out of his cheque for taxes 
and union dues, and his father makes him save | of his take- 

home pay for university, how much spending money would be 
available to Frank on a weekly basis? 
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Teaching Notes 



3. 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Write two fractional numbers that have a product between the 
given numbers for each of the following. 

a. 14 and 15 

b. j and ^ 



4. 



Complete the following patterns, and extend them for two extra 
lines. What pattern do you observe? 



9-9 = 
9-3 = 
9-1 = 





2 ' '> 



4 ’ 2 



5. Caitlin decided to make muffins for the school cafeteria. Her 

recipe requires 2j cups of flour to make 12 muffins. Caitlin found 

there were exactly 18 cups of flour in the canister, so she decided 
to use all of it. 

a. Ask students how many muffins Caitlin can expect to get. 

b. The principal of the school liked Caitlin’s muffins and asked 
her to cater the school picnic next year. She will need to 
produce enough muffins for all 400 students. Ask students 
how many cups of flour Caitlin will require. 

Adapted with permission from Atlantic Canada Mathematics Curriculum: 

Grade 8. 
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GENERAL OUTCOMES 



SPECIFIC OUTCOME 



it t "* ' ■ ' '■ 4 W' ’ ' ■•■?.• ■ 

"Demonstrate m understanding of and proficiency with calculations on 

rational numbers. j ^ 

Decide whichiarithmetic operations can be used to solve problems and I 
then solve the problem. ' 

12. Convert among fractions, decimals and percents to problem solve. - 
: ,[E, PS, T, R] (8-12) 



MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



Currently Authorized Resources 

• Interactions 7, pp. 52-54, 104 

• Interactions 8, \?)A-\5A 

• Mathpower 7, pp. 52-55, 150-161 

• Mathpower 8, pp. 24-27, 116-117, 119-121, 126-130, 132-133, 
138-139, 143 

• Minds on Math 7, pp. 144-177 

• Minds on Math 8, pp. 172-197 

• Minds on Math 9, pp. 40-43 

• TLE 7, Fraction Conversion, Student Refresher pp. 10-11, 
Teacher’s Manual pp. 32-35 

• TLE 7, Decimal Conversion, Student Refresher pp. 12-13, 
Teacher’s Manual pp. 36-39 

• TLE 8, Problem Solving with Fractions, Student Refresher 
pp. 24-25, Teacher’s Manual pp. 60-63 

Previously Authorized Resources 

• Journeys in Math 8, pp. 152-155, 198-203 

• Journeys in Math 9, pp. 284—285 

• Math Matters: Book 2, p. 28 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


• Final answers expressed as fractions should always be reduced to 
lowest terms. 

• Estimation of the answer should always be stressed. Students 
should be able to use the equivalent relationships of | = 50%, 

\ = 25%, y = 20% and 10% to approximate other fractions 

and percentages. 

• Emphasize the importance of using conversions in a problem- 
solving context. Encourage students to relate their conversions to 
areas of personal interest, such as test marks, batting averages, 
local sales, sales taxes or deductions from pay cheques: 
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TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil 

1. On Alice’s last visit to the fitness centre, she spent 20% of her time 
in the pool, 15% on the stationary cycle, 25% in the racquetball 
court, 25% on the jogging track, and the remainder of her time in 
the locker room. 

a. What fraction of the time did she spend in the locker room? 

b. If Alice arrived at the fitness centre at 1:00 p.m, and left at 
4:30 p.m., how many minutes did she spend in the pool? 

2. A ski shop offers an end-of-season clearance sale with the 
following reductions: 



Day of the Sale 


Percentage Reduction Off 
Original Price 


1 


10 


2 


20 


3 


25 


4 


30 


5 


45 


6 


50 



a. What fraction of the regular price is the sale price on the third 
day of the sale? 

b. If the percentage reduction was off the previous day’s sale 
price, instead of the original price, approximately what fraction 
of the original price is the sale price on the third day? 

3. Express the shaded region as a: 

a. fraction 

b. decimal 




4. The hockey team at Centre Point High School won 12 of the 20 
games it played. 

a. What percentage of the games did it win? 

b. If three of the games were tied, what percentage of the games 
did it lose? 



/5 
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Specific Outcome: 1 2. Convert among fractions, decimals and percents to problem solve. [E, PS, T, R] 



. ( 8 - 12 ) 



' 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



5. Tom’s spending for the weekend is given in the following table. 



Expense 


Amount 


Pizza 


$15 


Video 


$4 


Jeans 


$60 


Gasoline 


$30 


Swimming 


$18 


Hockey game 


$25 


Movie 


$8 



Express the amount of each expense as: 

a. a fraction of the total (reduced to lowest terms) 

b. a percentage of the total. 

Journal Entry 

1. Explain the steps for converting: 

• a fraction or decimal to a per cent 

• a per cent to a fraction or decimal 

• a decimal to a fraction. 

Portfolio 

1. Chart your daily schedule according to the amount of time, in 
hours, spent at each activity. Include at least seven activities, but 
limit the number of activities to no more than 10. Determine the 
time spent on each activity as a fraction of 24 hours. Then 
calculate the percentage of the day spent doing your two most 
time-consuming activities. 
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;fv- ^. V 



% 






Dembnstrate ah understanding of arid profic with calculations'^on 
rational numbers. 



-Q/ 






• 1!" > ' d 






Decide which arithmetic operations c^ be used to solve problems and , 
themsolve the problem. 

13. Estimate and calculate operations, on rational numbers. 

[E, PS, T] (8-10) ; %•, ■ -I'' -.i' "f' ' ^ 



MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



Currently Authorized Resources 

• Interactions 8, pp. 198-215 

• Interactions 9, pp. 87-90 

• Mathpower S, pp. 63-7 1 , 74—75 

• Minds on Math 8, pp. 283-295 

• Minds on Math 9, pp. 32-36 

• TLE 8, Adding and Subtracting Rational Numbers, Student 
Refresher pp. 26-27, Teacher’s Manual pp. 64-67 

• TLE 9, Rational Numbers and Problem Solving, Student Refresher 
pp. 20-21, Teacher’s Manual pp. 52-55 

Previously Authorized Resources 

• Journeys in Math 9, pp. 68-75 

• Math Matters: Book 2, p. 82 



TECHNOLOGY 

CONNECTIONS 





BVSTRUCnONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

Use consistent language when 
working with integers. Positive 
and negative refer to signed 
numbers, whereas plus and minus 
refer to operations. 


Review Order of Operations 

• Operations within brackets are performed first. 

• Operations with exponents are performed next. 

• Multiplication and division are performed next, in the order they 
occur from left to right. 

• Addition and subtraction are performed last, in the order they 
occur from left to right. 

B rackets 

E xponents 

DM divide and/or multiply 
AS add and/or subtract 

This is a memory device for remembering order of operations. 

Discuss why there is a need for a specific order. Note that this is not 
always obvious but involves the need for consistency. Calculator 
keying must be checked. 
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BVSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


1 . Solve and discuss the answers to the following: 

a. 6 + (-2) X (-4) ^ (-1) 

b. [6 + (-2)] X (-4) - (-1) 

c. 6 + (-2) X [(-4) - (-1)] 

2. Solve: 

a. 6 + (-3) X (-22) 

b. -7+2X-14 

c. [~12 + “3] X-I 6+-4 

3. Write an expression for each of the following, then solve. 

a. Multiply the sum of “35 and 42 by ~ 4 . 

b. Subtract “16 from ■*’18, then divide by 4. 

c. Add the product of “7 and ~24 to '•■52. 

d. Divide "'■81 by the product of “3 and "'■3. 

e. Subtract the sum of “42 and “9 from the product of “I? and 
+5. 

4. Meadowview High put on a school dance. The admission charge 
was $6.50 per person. The cost of the DJ was $750.00, and the 
cost of decorating the gymnasium was $200.00. If 180 people 
attended the dance, what was the profit? 



^'8 



72 / Number (Number Operations) 
( 2000 ) 



Mathematics Preparation 10: Teacher Resource Manual 

©Alberta Learning, Alberta, Canada 



IStrand: Number (Number bperatiom^^ -4 , .'1. in ■ . 

iS pecific O u tcome; 1 3. Estinmte arifedc^ate operations, on r atidnM numbers. fE . PS, T ] (8-10 ) 






TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Portfolio 

1. Have students use their calculators to answer the following 
question. 

Mary found the attendance reports for the first nine hockey games 
of the season to be 2787, 2683, 3319, 4009, 2993, 3419, 4108, 
3539 and 4602. Tickets were sold for $12.75 each. The expenses 
for each game were as follows: 

Stadium costs: $15 000 

Employee costs: 100 employees at $12.00 per hour for 

6 hours per game 

Miscellaneous costs: $7000 per game 

What was the total profit for the nine games? 

Adapted with permission from Atlantic Canada Mathematics Curriculum: 

Grade 7. 

2. Collect and solve contest skill-testing questions. 




O 
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GENERAL OUTCOMES 



SPECIFIC OUTCOMES 



• Demonstrate an understairding of and proficiency with calculations on 
rational numbers. Decide which arithmetic operations can be used to 
solve problems and then solve the problem. 



14. 



15. 



Solve problems involving multiple steps and multiple operations, 
and accept that other methods may be equally valid. 

[PS] (5-13) 

Use a variety of methods to solve problems, such as drawing a 
diagram, making a table, guessing and testing, using objects to 
model, making it simpler, looking for a pattern, using logical 
reasoning and working backward. [PS, R, T, V] (6-14) 



MANIPULATTVES 

SUGGESTED 

LEARNING 

RESOURCES 



Currently Authorized Resources 

• Interactions 7, pp. 214-215, 208-209 

• Interactions 8, p. 108 

• Mathpower 7, pp. \2-l3 

• Mathpower 9, pp. 88-89 

• Minds on Math 7, pp. 316-320 

• TLE 7, Order of Operations, Student Refresher pp. 26-29, 
Teacher’s Manual pp. 66-69 

• TLE 7, Patterns and Relations, Student Refresher pp. 44—45, 
Teacher’s Manual pp. 100-103 

• TLE 9, Rational Number and Problem Solving, Student Refresher 
pp. 20-21, Teacher’s Manual pp. 52-55 

Previously Authorized Resources 

• Math Matters: Book 2, p. 37 and integrated throughout the grades 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Students should be given the opportunity to work with rational 
numbers (positive and negative) in problem-solving situations 
involving real-life experiences relevant to their age group. Relate 
addition and subtraction of integers to real-life situations, such as 
football. If a team gains 5 yards and then loses 8 yards on the next 
play, what is the total gain/loss? Some background information on 
context, such as stock market or altitudes, may be required. 
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|15.^ Use a vmety of|method|^to solv| proble such as drawing a diagrai|^ making a table, ^ 
^ %^essing^ and testing, usi^ oly e& to iSdel, miking it siihplerilbokii^ for a patten^^l 
using lo gical re^onin g and workin g backward. [PS, R, T, V] /6-1 > 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Example: Josee has $465.97 in her bank account. She writes 
cheques for $72.39, $16.95 and $173.00. Her GST rebate of $69.20 
is automatically deposited in her account. What is her current 
balance? 

$465.97 - $72.39 - $16.95 - $173.00 + $69.20 = $272.83 
Her current balance is $272.83. 



It is also important to stress the concept that there are many different 
methods of solving a problem and that all are acceptable as long as 
they are mathematically correct. 



Obviously a farmer wouldn’t really 
use this method of determining how 
many animals he has, but most 
students will enjoy solving the 
problem. 



1. A farmer raises pigs and chickens. He has 15 animals in all, and 
the total number of legs of these animals is 46. How many of 
each does he have? 

Strategies: 

A. Use a Chart 



# of Pigs 


# of Chickens 


Total # of Legs 


5 


15-5 = 10 


5x4 + 10x2 = 40 


7 


15-7 = 8 


7x4 + 8x2 = 44 


8 


15-8 = 7 


8x4 + 7x2 = 46 



There are 8 pigs and 7 chickens. 



B. Diagram — Each circle represents an animal; each line 
segment represents a leg. 

Each animal has at least 2 legs; therefore, 30 legs in total if 
all chickens. Add 2 legs to each animal until the total is 
46 legs. 
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Strand: Number (Num^^ ^ ^ ^ i 

Specific Outcomes: 14. Solve problems involving mulfiple steps and multiple operations, and accept that other ^ 
j methods may he equally vahd..^PSJ (5-13^ 

15. Use a variety of methods to solve problems, such as ^a\^ing a diagram, makini^ a table, 
guessing and testing, using objects to mo^l, making it simpler, looking for a pattern, 
^ uMng logic al reasonin g and work ing bacl^ard. _^[PS,JR, T, V ] ^(6-14) 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



C. Algebra 

Let p equal the number of pigs. Let 15 -p equal the number 
of chickens. Therefore: 

4p + 2(15 - p) = total number of legs 
4p + 30 - 2p = 46 

2p= 16 

p = 8 

There are 8 pigs and 7 chickens. 

Understanding the problem should also include an understanding of the 
solution. Students should have some concept of a reasonable answer, 
and refer to this throughout the solving of the problem. 

Supply a variety of manipulatives; e.g., grid paper, algebra tiles, 
cube-a-links and pattern blocks, and encourage students to model the 
problem using concrete materials if applicable. 

2. The following figures were made with toothpicks that are 6 cm 
long. 

A □ O 

6 cm 6 cm 6 cm 

a. Look at the pattern formed by the toothpick figures. How are 
the figures the same? 

b. Sketch/create the next three figures in the pattern. 

c. Calculate the perimeter of each figure and use this information 
to complete the table below: 



number of 
sides 


1 


2 


3 


4 


5 


6 


7 


8 


perimeter 



















d. Graph the data from part c, using number of sides for the 
horizontal axis and perimeter for the vertical axis. Describe 
the pattern in the table and the graph. 

e. Suppose this pattern continues. What is the perimeter of a 
polygon with 75 sides? 
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[Specific Outcomes: 14. Solve problems involving niultipleisteps and multiple operations, and accept that other 
r,. ;t/methods maybe equdjy.v^d ,[P§]^-13) 









15! Use a variety of metho"^ to' solve probleihs, such as drawing a diagram, maldrig'^ 
guessing ^ testog,jpring objec^ it^simpler, lopldng for a i^tteni,5 

using log ical re^oniiig and workin g bac^ [PS, R , T, ¥ ] (6^14 ) ~ 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Performance 



1. Lisa wants to build a rectangular dog run. What is the maximum 
area that can be enclosed if she has 24 linear metres of chain link 
fence? (Restrict your answer to the use of whole numbers.) 

a. Use a chart. 



Width (m) 


Length (m) 


Area (m^) 


1 


11 


11 


2 


10 


20 


3 


9 


27 


4 


8 


32 


5 


7 


35 


6 


6 


36 


7 


5 


35 



The maximum area is 36 square metres. 



b. Use grid paper or unit algebra tiles. Each 1x1 square 
represents 1 square metre. 

• Cut the paper into 1x1 squares, then rearrange into 
rectangles — 20 squares will be needed for the perimeter of 
the rectangles, since comer squares are counted for both 
length and width. 

• The rectangles are filled in with 1x1 squares, and the 
total number of squares in the rectangle will represent the 
area. The maximum area can then be determined. 



8 

□□□□□□□□ 

4 □□□□□□□□ 4 

□□□□□□□□ 
QQEIinEIlQnQ = 32 m' 
8 



7 

□□□□□□□ 

□□□□□□□ 

5 □□□□□□□ 5 

□□□□□□□ 

□□□□□□□ 

7 = 35 



6 

□□□□□□ 

□□□□□□ 

6 □□□□□□ 6 

□□□□□□ 

□□□□□□ 

□ □□□□□ =36m^ 
6 
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"StranSTNumter OVumber Operate ' " ' — ' 

Specifi^ Outcomes: -14. Solve problems involving multiple steps multiple operations,md accept that other 

methods may be equally valid. [PS] (5-13) 

f ' 15. Use a^variety ofmetho^lto solve problems, such as drawing a diagram^ making a table, 

guessing md testing, using objects to model, making it simpler, looking for a pattern, 

nsing lo g ical reason in g arid workin g ba ckw ard. [ PS, R,‘T, V] (6^14) f' t ^ 



Teaching Notes 



Encourage students to use 
different lengths for the side of 
the square. 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



2 . 



Students require grid paper and three different-coloured pencils. 
They are asked to outline a square with side lengths of at least four 
squares. Then have students colour the squares according to the 
following criteria. 

Yellow “ all sides adjacent to another square 
Green - 3 sides adjacent to another square 
Blue — 2 sides adjacent to another square 

Example: 



B 


G 


B 


G 


Y 


G 


B 


G 


B 



a. 

b. 

c. 



f. 



What colour are the interior squares? 

Use words to describe the location of blue and green squares. 
Write a rule for the number of yellow, green or blue squares, 
given the length of the square as “/i.” 

Is there a square that contains 250 green squares? 252 green 
squares? Explain. 

Is there a square with 400 yellow squares? 1000 yellow 
squares? Explain. 

Is it possible to have a square with eight blue squares? 



Paper and Pencil 

1. Each of the following rectangles is divided into squares, which in 
turn are divided into two triangles. 



0 ^ 000 



a. Complete the table according to the pattern illustrated above. 



Length of Rectangle 


1 


2 


3 


4 


5 


6 


Number of Triangles 


2 


5 




11 







b. How many triangles would there be in a rectangle of 
length 20? Length 100? 

2. Cathy earned and saved $1000 during the summer holidays. She 
does not plan on working during the school year. She budgets to 
spend $40 per week. 

a. Copy and complete the table below, assuming that Cathy sticks 
to her budget. 

b. Draw a graph to show how much Cathy has left at the end of 
each week. 
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TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



c. Write an equation that describes the amount of money she has 
left after t weeks of spending. 

d. When will Cathy run out of money? 



Week 


Remaining Money 


1 


$960 


2 


$920 


3 




6 




10 






$480 




$320 




$200 



3. Mount Everest is 8 850 m above sea level. Bemardin Cave in 
France is 10 344 m lower. What is the altitude of Bemardin Cave? 

4. Land makes up three-tenths of the world’s surface. One third of 
the land was once forest. What fraction of the world was once 
forest? 

5. The value of Videoquest stock on Monday of a certain week is 
given in the table, along with the daily change for the week. Copy 
and complete the table. 

Opening Value Change Closing Value 

Monday 10.00 -1.05 

Tuesday +0.80 

Wednesday +0.30 

Thursday -0.45 

Friday -0.25 

a. What is the closing value of the stock on Friday? 

b. What would it cost to purchase 100 shares at opening time on 
Tuesday? 

c. How much profit (or loss) would be realized if 200 shares were 
purchased at opening time on Monday and then sold at closing 
time on Thursday? 

d. When during the week would it have been best to purchase 
stock? 
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STRAND; >rtJMBER (NU^ER OPERAT^^^^ i 

GENERAL OUTCOME Illustrate and apply the concepts of rates, ratios, percentages and 
s 4 proppttion to solve problerns. i.-- j, 



SPECIFIC OUTCOME 



16. Understand the meaning of rate, ratio, percentages and proportion 
aaid apply these concepts to solve problems. [E, PS, T] (8-12) 



MANIPULATIVES • Base-ten blocks 



SUGGESTED 

LEARNING 

RESOURCES 



Currently Authorized Resources 

• Interactions 7, pp. 152-174 

• Interactions 8, pp. 125—163 

• Mathpower 7, pp. 150-161, 174—189 

• Mathpower 8, pp. 79-109 

• Minds on Math 7, pp. 146-173, 412—441 

• Minds on Math 8, pp. 1 18-167, 174-193 

• Minds on Math 9, pp. 40—43 

• TIE 7, Rate and Ratio, Student Refresher pp. 38-39, Teacher’s 
Manual pp. 88-91 

• TIE 7, Percent, Student Refresher pp. 36-37, Teacher’s Manual 
pp. 84—87 

Previously Authorized Resources 

• Journeys in Math 8, ipp. 168-186, 198-222 

• Journeys in Math 9, pp. 268-294 

• Math Matters: Book 2, pp. 200-219 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

The focus should be on an 
intuitive understanding of 
per cent. 


Per Cent® 

Number sense for per cent should be developed through the use of 
benchmarks: 

• 99% is almost all 

• 49% is almost half 

• 1 0% is not very much 

• 1% is very small in relation to total. 



® Information on Per Cent is adapted with pemussion from Atlantic Canada Mathematics Curriculum: Grade 7 and Atlantic 
Canada Mathematics Curriculum: Grade 8. 

SB 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Discussion should also focus on the contexts in which 1% would be 
considered high and the contexts in which 99% would be considered 
low. For example, consider the mercury content of fish that might be 
hazardous to humans versus the success rate of an air traffic controller. 



Visual representations should not be 
restricted to circular form. 



• Students should relate to per cent visually. Ask students to estimate 
the per cent that the shaded portions of the following diagrams 
represent. 



□ o © 

Ask students what is incorrect about each of the following: 




c. Sarah wrote a test and had 8 questions right and 10 questions 
wrong. Sarah announced, 8 out of 10 is 80% — that’s not a bad 
grade! 



Students should be able to determine both accurate and 
approximate per cents. That is, students should be able to give an 
accurate value for the percentage shaded in diagram A below; 
and they should be able to estimate the percentage shaded in 
diagram B. 



B. 



Students should make immediate connections between certain 
percentages and their fraction equivalents; e.g., 25%, 50%, 75%, and 
20%, 30%, 40%. They should also be encouraged to recognize that per 
cents such as 51% or 49% are close to \ and, therefore, use \ for 
estimation purposes. 
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Strand: Number (Number Operations) 

Outcome: 1 6. Understmd the meaning of rate, ratio, percgntages jand p|pportion and apply these j 
^ ' y • y ! ccfecep^to solW problems, fe. PS/TI (8^2) ’ _ 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Complete the table. 



Percentage 


Fraction 




1/5 




1/3 




1/4 




1/2 




2/3 




2/5 



When exact answers are required, students should be able to 
employ a variety of strategies in calculating per cent of a number, 
including: 

• changing per cent to a decimal and multiplying; e.g.: 

12% of80 = 0.12x80 = ? 

• changing to a fraction and dividing; e.g.: 

25% of 60 

= I x60 
= 60 h-4 

• using the per cent key on a calculator. 

Another technique that can be used to help students convert 
fractions to per cent, or per cent to fractions is to remember 



part 

whole 



numerator 
<— denominator 



or 



Example 

1. 12% of what number is 17? 

part 12 = n <—is 

whole —>100 X <— of 

2. What per cent of 25 is 8? 

X ~ 8 ^ — is 

100 25 <-of 

Evaluate: 

18% of 40 
25% of 320 
40% of 16 
90% of 200 






ERIC 
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Strand: Number (Number Opei^^ ^ 

Specific Ou^ome: ;16, Understand |hemeaning of rate, ratio, percentages and^proportion and apply ithese I 

conc eptsx6^:solve ■ ~i 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Students should be able to compute 7%, 10%, 25%, 33 ^ %, 50% 

and 1% mentally. This skill can be used to help with other mental 
computations. 

Practice should also include per cents less than one and greater 
than 100. 

Students will sometimes encounter occasions involving two 
percentages. Students should realize that, when combining 
percentages, they cannot add the percentages directly; e.g., if a 
tennis racket was already on sale for 20% off and the store 
announced a sale that read, “30% off all items in the store, 
including items already on sale,” students should explore what 
happens when the two percentages are combined — compare 
calculating a 50% discount, versus taking off 20% followed by 
30%. 

Students should also be made aware that problems involving a 
discount can be solved in more than one way. For example, the 
discounted price can be determined either by finding 20% of the 
original price and subtracting or, more efficiently, by finding 80% 
of the original price. 

In general, percentage increase or decrease is found using the 
following: 

Percentage increase = — — x 100% 

original amount 

Percentage decrease = — — x 1 00% 

^ original amount 

Students have worked with per cent in previous grades. Per cents 
greater than 100, however, can be somewhat abstract for many 
students. 

An increase of 25% means that the final is 125% of the original; 
e.g., after a 200% increase, a $50 item has a price of: 

$50 + 200% of 50 
= $50+ 100 
= $150 

Questions 

1 . Two-eighths of the tickets were sold for a concert held in a concert 
hall that has a 925-seat capacity. What percentage of the total 
capacity was used? 
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iSpe<^c Outcome: 16. Understand the meaning of rate, ratio, percentages and prop^prtion,and apply these j 
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mSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



2. The manager of a concert hall indicated that, in order to make a 
profit, the hall must be filled to at least 70% capacity or else the 
price of each ticket increases. The seating capacity is 1200, and 
advance ticket sales are at 912. Will a profit be made based on the 
number of tickets sold in advance sales? 



3. A $400 set of tires is marked up 15%, and 7% GST is added to the 
marked up price. What is the selling price, including tax? 

4. While there are many forms that can be used to express most 
numbers, certain forms are associated with various contexts or 
situations. Ask students which form is typically associated with 
each of the following: 

a. a special end-of-season sale at a clothing store (percentage) 

b. the batting average of a baseball player (decimal) 

c. the part of a cup that is used in a typical recipe (fraction) 

d. the teeth on the wheels and the gears in a bicycle (ratio) 

e. the sales tax (percentage) 

f. test scores (percentage) 

5. Ask students to estimate a per cent that is a close approximation 
for each of the following and to indicate why their estimate is 
larger or smaller than the exact value. (They do not need to find 
the exact value to do this.) 

a- 

b. 4:9 
c — 

d. 7:16 



6. Complete the following table. Assume Provincial Sales Tax (PST) 
is 6% and GST is 7%. 



Item 


Price 


PST 


GST 


Total Cost 


motorbike 


$1480.00 








shoes 


$89.99 








CD player 


$124.50 









7. Have students work in pairs. Each student first works individually 
to create three problems, using a newspaper flyer. This student 
then solves these problems on a separate sheet of paper. Partners 
swap problems and solve them. Solutions are checked by the 
person who originally created the problems. When differences in 
solutions occur, both students work together to try to determine the 
source of error. (Sometimes the source of error may be a vaguely 
worded question. This can provide some information for further 
discussion with the small group or the whole class.) 
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TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Mental Mathematics 

1 . If 2% of a certain number is 8: 

a. what would 10% of the number be? 

b. what is the number? 

2. Sarah has a savings account that earns ^ % interest monthly. Jane 
has a savings account where she earns 5j% annually. Who do 

you think would have more money in the bank at the end of one 
year if they both start with the same amount? Why? 

Paper and Pencil® 

1. Mr. Jones bought a mining stock at $35. Two weeks later he sold 
it for $105. What was the percentage increase? 

2. The Canadian dollar was valued at 70.00 US on Friday. On 
Monday, the opening value was 68.50 US. What was the 
percentage decrease? 

3. Mack’s Sound Emporium purchased CD players for $129 per unit 
and is planning to sell them for $195.99. It purchased 150 units. 

a. What is the percentage increase (markup) per unit? 

b. How much can Mack expect to make if he sells all the units? 

c. After four weeks. Mack realizes that the CD players are not 
selling as fast as he hoped, so he puts them on sale for 20% 
off. If he sells 56 units for the duration of the sale, how much 
money will he make on the items sold? 

4. John’s father said, “In my youth I could buy a chocolate bar and a 
soft drink for 200.” What would be a typical cost for these items 
today? Estimate the percentage increase this represents. 

5. A politician was elected with 2145 votes at a convention. If she 
received 58% of the votes cast, about how many votes were cast? 
(The solution mentally might be as follows: 60% of □ = 2100; 
guess 3000; 60% of 3000 = 1800; guess 4000; 60% of 4000 = 
2400. Since 2100 is exactly halfway between the two guesses, a 
third guess might be 3500. Since an exact answer is not required, 
this seems like a reasonable estimate.) 

6. Suits selling regularly for $185.00 were marked down by 25 per 
cent. To further improve sales, the discount price was reduced by 
another 15 per cent. What was the final selling price? What was 
the total per cent discount on the original price? 



® Paper and Pencil questions 1 to 3 are adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 8. 
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Teaching Notes 



7. 



This question assumes students have 
a knowledge of circle graphs and 
that 360° = 1 circle. 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



In reading a circle graph, Sarah realized that the sections of the 
graph did not contain any numbers or per cents. She decided to 
use the angle measures to help read it. The section that represented 
the number of red cars looked as if it was an angle of about 90°. 

a. Explain how to find what percentage of the cars are red. 

b. It was more difficult to estimate the number of degrees the 
blue cars represented, so Sarah used a protractor and found the 
angle to be exactly 145°. What percentage of the cars are 
blue? 

c. Suppose the circle graph represents the colours of the cars that 
pass an intersection during a one-hour period. Based on the 
information provided, if 400 cars passed this intersection, how 
many would you expect to be blue and how many would you 
expect to be red? How many would you expect to be neither 
blue nor red? 



8. A store has a NO GST sale. Darcy purchased a skirt priced at 
$39.99. When she paid for it, the clerk first subtracted 1 % to get a 
new price and then added 1 % GST to this new price. Is this a fair 
way to calculate the price? Why would a store use this practice? 

9. McDunphy’s Burger Heaven has a sale on hamburgers. A 
hamburger is half price when you buy a medium drink and a 
medium fries. The regular prices are as follows: hamburger $2.30, 
medium drink $ 1 .29 and medium fries $ 1 .39. What is the actual 
percentage off the regular price when you take into account what 
must be purchased to take advantage of the sale? 



Performance 



1. Tell students that a flat from a set of base-ten blocks represents 
100% of something. Ask them to use base-ten blocks to represent 

a. 110% c. 200% 

b. 125% d. 450% 




D 1 
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TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Portfolio 

1. Ask students to draw a rectangle and a triangle of any dimensions 
and to solve the following. 

a. Find the area and the perimeter of each figure. 

b. Increase the dimensions of each figure by 30%, and find the 
new perimeter and area. 

c. Decrease the dimensions of each of the original figures by 
40%, and find the new perimeter and area. 

d. Find the ratio of new perimeter to original perimeter and the 
ratio of new area to original area for each of parts b and c. 

What do you notice? 

Adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 8. 

2. Tell students that Sarah found out that the new car she bought 
would depreciate in value by 20% per year. Sarah paid $20 000 
for the car and planned to keep it for three years. She wanted to 
find the car’s value at the end of three years and asked a friend to 
help. They decided to do their calculations independently and then 
compare answers. Sarah’s answer was $10 240, but her friend’s 
answer was $8000. 

a. Ask students how each of the answers was obtained. 

b. Ask them who they think is correct and to explain their choice. 

Interview 

1. Ask students to; 

a. explain why 70% is not a good estimate for 35 out of 80 

b. explain how to estimate the percentage when a test score is 26 
correct out of 55 

c. change each of the following to a per cent, mentally, and 
explain their thinking; 

A _L 6 7 1 

5 ’ 25 ’ 50 ’ 20 ’ 3 

d. estimate the per cent for each of the following, and explain 
their thinking; 

7 5 7 

48 ’ 19 ’ 26 

e. indicate what per cent of a book is left to read if they have read 
60 out of 150 pages, and ask them to explain their thinking. 
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TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Journal Entry 

L A certain chemical is dangerous to humans if it is found in the 
water supply at more than 275 parts per million. 

a. Ask students what per cent this represents. 

b. Ask them what per cent of the chemical would represent a 
danger level in 1000 L of water. 

2. Ask students to critique the following situation and to explain why 
the reasoning is flawed. 

Jim found out that on his test the ratio of questions answered 
correctly to questions answered incorrectly was 12:13. He 
concluded that he should get a very good grade. 

3. Estimate the percentage that is shaded for each of the following 
diagrams. Explain your reasoning. 


U (3 
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STRAND: NUMBER (NUMBER OPERA 

Illustrate apply the concepts of rates, fatios, pCfeentafes and 

proportiori?to solve problems. 



■ GE^RAllOUTCbME II ' 



SPEClFIG#OUTCOMES 



1^ Understand tK meaning of rate, ratio^«percehtages and proportion 
^ and apply these concepts to solve problems. [E, PS, T] (8-12) 

17. Express rates and ratios in equivalent forms. [CN, PS, R] (8-15) 

.--..iil: : 'i. 



MANIPULATIVES 

SUGGESTED Currently Authorized Resources 

LEARNING • Interactions 7, pp. 152-174 

RESOURCES • Interactions 8,^^. \25-\62> 

• Ma//zpowcr 7, pp. 150-161, 174— 189 

• Mathpower 8, pp. 79-109 

• Minds on Math 7, pp. 146-173, 412—441 

• Minds on Math 8, pp. 1 18-167, 174—193 

• Minds on Math 9, pp. 40-43 

• TLE 7, Rate and Ratio, Student Refresher pp. 38-39, Teacher’s 
Manual pp. 88-91 

• TLE 7, Percent, Student Refresher pp. 36-37, Teacher’s Manual 
pp. 84—87 

Previously Authorized Resources 

• Journeys in Math 8, pp. 168-186, 198-222 

• Journeys in Math 9, pp. 268-294 

• Math Matters: Roo/: 2, pp. 200-219 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

Students should understand that 
proportion is a statement of 
equality between two ratios. The 
emphasis should be on developing 
proportional reasoning. This topic 
is rich in real-world connections. 

It is when proportions are 
embedded in such real-life 
contexts as scale models, altering 
recipes and comparison shopping 
that students relate to the process 
used in finding unknown values. 

The study of scale is an important 
application of work with ratio and 
proportion, and connects well with 
geometry and enlargements and 
reductions. 

Adapted with permission from 
Atlantic Canada Mathematics 
Curriculum: Grade 8. 


Proportion 

A proportion is a statement of equality of two ratios. 

Example: 

• The florist has a special on bouquets, 1 rose to 2 carnations. You 
want to buy one of these bouquets for your mother. If you want 
6 roses in the bouquet, how many carnations will it include? 

To solve the question of the flowers, students would set up a 
proportion statement such as the following: 

Rose : Carnations Roses : Carnations 

..2 6.Q 
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Strand: Nim 

Specific Outcomes: 16. Understand the meaning of rate, ratio, percentages and proportion and apply these 
. ■ i^^^'cepts^solY^problems. --i 

■ i 17. Express ^es andlratios in equivalent forms. [ CN, PS , R ] ( 8-15 ) 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Students should be very secure in using this type of notation before they 
are introduced to the fraction symbol for proportion. 

Although proportions and equivalent fractions appear to be the same 
thing, they are not. Equivalent fractions are different symbols for the 
same amount. If you colour ^ a piece of paper and fold it so that it now 

shows , you still have the same amount coloured (y=-|). On the other 

hand, if you buy 2 bouquets of flowers and one has 1 daisy and 2 roses 
and the other has 2 daisies and 4 roses, the total number of flowers is 
different but the ratio of daisies to roses is the same (1 : 2 = 2 : 4) and 
therefore proportional. 

Reproduced, by permission, from Manitoba Education and Training. Grades 5 to 8 
Mathematics: A Foundation for Implementation. Winnipeg, MB; Manitoba Education 
and Training, 1997. 

Sample Questions 

1. If stereo speakers are to have good acoustics, the ratio of their depth 
to their width to their height is 1 to 2 to 3. If a speaker is 90 cm 
high, how deep and wide should it be to have good acoustics? 

Because 3 was multiplied by 30 to get 90, multiply the other terms 
by 30. 

depth : width : height 
1:2:3 
4^ ^ 4^ X 30 

30 : 60 : 90 

The speaker should be 30 cm deep and 60 cm wide. 

2. The ratio of the length of an adult’s small intestine to the length of 
the adult’s large intestine is about 4 to 1. If a person has a total of 
7.5 m in small and large intestines, how long is the small intestine? 
How long is the large intestine? 

Method 1 

ratio of small : large : total is 4 : 1 : 5 

0:D :7.5 

Since 5 x 1.5 = 7.5, multiply all values by 1.5 to get 6 : 1.5 : 7.5 
Method 2 

X = the length of the large intestine 
4x = the length of the small intestine 
4x + X = 7.5 
5x = 7.5 
x= 1.5 

The large intestine is 1.5 m and the small is (4 x 1.5) or 6 m. 
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ISpeciflc Outcomes:;U 6, Understand the meaning of rate, ratio, percentages and proportion and apply these 
j ' concepts to solve problems. [E, PSvT] (8*#12) j 

1 ^ 17. Express rates and;ratios in equiva lent forms. [ CN, PS , R] (8-15) _ j 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


3. Theoretically, the ratio of the height a person can jump on the moon 
to the height a person can jump on Earth is 6 to 1. If a pole-vaulter 
can jump 4.5 m on Earth, how high could she jump on the moon? 
Moon : Earth 

6 : 1 
□ : 4.5 

Multiply both values by 4.5 to get 6 : 1 = 27 : 4.5. 

She can jump 27 m on the moon. 

4. A bag contains red marbles, white marbles and blue marbles. The 
ratio of the red marbles to white marbles to blue marbles is 2 to 3 to 
4. If there are 12 blue marbles in the bag, how many red marbles 
are there? How many white marbles are there? 

5. The amount of gold in jewelry is measured in karats (K). This 
measure is a ratio expressed as a single number. The second term is 
understood to be 24. For example, the mark of 10 K means that the 
ratio of the mass of gold in the jewelry to the total mass of the 
metals is 10 to 24. 

If a ring is marked 14K and the ring (without any stones) has a mass 
of 72 g, what is the mass of the gold in the ring? 

6. Sterling silver is an alloy of silver and copper in the ratio of 37 to 3. 

If a sterling silver goblet has a mass of 800 g, what is the mass of 
silver in the goblet? What is the mass of copper in the goblet? 

7. If it takes 2.2 hours to write a seven-page essay, how long might it 
take to write an 18-page essay? 

8. If the scale of a map is 1 : 50 000, and two towns are located 9 cm 
apart on a map, what is the actual distance between the two towns? 

Rate 

Rate is a quotient used to compare two measures of different units; 
e.g., kilometres per hour. 

This topic is rich in real-life, problem-solving opportunities, such as 
rate of pay, cost per unit and rate of travel. 
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Strand: NumWr '(Number Y'. W' ~W ] 

Specific Outcomes: 1 6. Understand the meaning of rate, ratio, percentages and^roportion and apply these 
<f-‘ ^^"^'Concepts^td solvdproblenis. [E, PS,^T] (8^0) ^ ^ 

. 17. Express rates and ra tio s in equivalent forms. [ CN, PS,il ] (8-15) ___ 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Sample Questions 

1. If a 3-pack of juice boxes costs $1.09, what would 12 juice boxes 
cost? 

(Students may use 3 x 4 = 12, so the cost is $1.09 x 4 = $4.36.) 

2. Find the cost of 18 chocolate bars, if 10 chocolate bars cost $2.19. 

$2.19 X 0, 0^-00., 

= — ;c = 21.90 = 220 

10 1 

So the cost of 18 chocolate bars is 22 x 18 = $3.96. 

3. Ask students to find how long it would take to produce an 18-page 
essay if they can produce a five-page essay in 2.2 hours. 

Students might do the following: 

2.2 _ X 2.2x18 

5 “l8 5 
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Strand: ^ N^ber :^umber Operations) ^ ^ ~ "” J” 7"* 

Specific Outcomes^ 1 6. Understand die meaSiing ofirate, ratio, percentages and propoirdon aiid apply these" * 
j :|concepts to solve pr^lems. [E, B^ , 

[f^r f ; ||j^ rates a nd ratios in equival ent for ms. [( 5 n, PSf R] (8"rl5) - ;vjr 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Paper and Pencil® 

1. Study each of the proportions, and estimate which of a, b,c or d 
represents the largest value. Solve to verify your estimate. 

7^28 9 “4 

c d 

’ c “ 33 ' S~ d 

2. Pat has three cats for every five dogs in her kennel. 

a. In September, Pat had 25 dogs. How many cats did she have? 

b. In January, Pat had 48 cats and dogs altogether. How many of 
Pat’s animals were dogs? 

3. What is the scale of a map if 7.2 cm in the map represents a 
distance of 1800 km? 

4. In planning his across-Canada tour, Orville estimated he could bike 
from Victoria to Halifax, a distance of approximately 6050 km, in 
57 days. Calculate his rate of travel to the nearest kilometre per 
day. 

5. If it takes Hugh 3.5 hours to drive from home to Calgary, a 
distance of 280 km, what is his average speed in kilometres per 
hour? 

6. Joe earns $420 in a 40-hour work week. Calculate his hourly 
wage. 

Interview® 

1. Tell students that when making lemonade Sue uses 5 scoops of 
powder for 6 cups of water, and Sarah uses 4 scoops of powder for 
5 cups of water. Ask students the following: 

a. Are the situations proportional to each other? Explain why or 
why not. 

b. In which situation is it likely the lemonade will be more 
flavourful? What assumptions did you make? 



® Paper and Pencil questions 1 and 2, and Interview questions 1, 2 and 4 are adapted with permission from Atlantic Canada 
Mathematics Curriculum: Grade 8. 
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{Strand: Number (dumber Operations) - __ ^ 

jSpecifiCs Outcomes: 16. , Onderst^d the meaning of rate, ratio, percentages and proportion and a^>pl>^ese ; | 

I ' concepts to solve problems, ffe, PS, T] (8-12) * ' ' f 

I J ; 17. Express rates and ratios in equivalent forms. rCN, PS, R] ( 8-15 ) ^ 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


2. Ask students to discuss in their journals whether or not the 
following could be solved using a proportion: 

David is 6 years old and Ellen is 2 years old. How old will Ellen 
be when David is 12 years old? 

3. Ask students to explain whether or not, in the proportion 
3 : 8 = 17 : X, X can be a whole number. 

4. Ask students to explain why 1 : 20 000 000 is another way to 
describe the ratio of 1 cm representing 200 km on a map. 

Portfolio 

1. A statue of Lord Strathcona was made from a model. The height 
of the model was 25 cm. Ask students to find the height, in 
metres, of the statue if it was made using a scale of 1:15. 

2. What scale would have been used if a 90 m building is 15 cm tall 
in a diagram? 
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nf' ••’'•"% ’^ "■?■ 

GENERAL, OUTCOME 

' ‘itV' ■ - 

SPECIFIG OUTCOME 



■I..', 



Apply exponent laws to solve problems. 



■' ■' r,"- . 



. ;4j|: ' 






,;4 



fe/' 



4 •• 

i!.:' 



18. Use exponent laws to evaluate expressions with numerical bases. 

. [PS, R, T] (9-9) ; i: 4 ; 



MANIPULATIVES 



SUGGESTED 

LEARNING 

RESOURCES 



Currently Authorized Resources 

• Interactions 9, pp. 28-36 

• Mathpower 8, pp. 4—7 

• Mathpower 9, pp. 20-21, 26-29 

• Minds on Math 8, pp. 458-46 1 

• Minds on Math 9, pp. 276-290 

• TLE 9, Evaluating Powers and Expressions, Student Refresher 
pp. 16-19, Teacher’s Manual pp. 44—51 

Previously Authorized Resources 

• Journeys in Math 9, pp. 96-101 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Students should first understand the meaning of powers; e.g., 2^, 4"^. 
Instruction should be designed so students discover rules/relationships 
and verify their discoveries. Otherwise students memorize “rules” 
without understanding why they work. Development of the laws 
through easily worked examples, should be the emphasis. 

Examples 

1. 2^ X 2^ = (2 X 2 X 2) X (2 X 2 X 2 X 2) 

= 2^ 

This would prompt students to express the law for multiplication 
of powers with the same base. 

2. Have students calculate (5^)^, {2^f and (3^, and compare the 
results with 5"^, 2^ and 3^ to establish the power of a power rule. 

3. Have students calculate 3"^ -r 3^ and 4^ -r 4^ as follows. 

3x3x3x3 81 4x4x4x4x4 4x4 

- -9-3^; = =16 = 4^ 

3x3 9 4x4x4 1 

Students can generalize the results to form a rule for dividing 
powers with the same base. They can verify with other examples. 
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IStrand: Number (Number Operations) ■ ' — ™ 

iS pedfic Outcome; 1 8. jUse exponen t Mws fo evaluate expressions w ith numfaricalfeas es. [PS, R, T] (9-9 ) 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Paper and Pencil 

1 . Dale has a stereo system with an amplifier as well as a 
preamplifier. The preamplifier boosts the signal by a factor of 10^, 
and the amplifier boosts the signal by a factor of 10‘*. Calculate the 
factor by which the signal is boosted after it has passed through 
both amplifiers, if this factor is a product of the two individual 
factors. 

2. It has been estimated that each galaxy contains lO" stars. If there 
are about lO" galaxies in the universe, approximately how many 
stars are there in total? Explain why. (You can express the 
number of stars as 10"x lO" or (lO")^.) 

3. Ask students to calculate (3 x 2)^ two different ways. 

4. Simplify: 

a. 6’-r6^ 

b. (3^)^ 

c. 2^x3^ 

d. -5^ 

e. (|)^ 

f. (|)-^x(|)3 

Journal 

1. Which is greater, 2 ^ or 4“^? 

Explain how you know. 

(You may use your calculator to confirm your answer.) 

2. Solve the following question mentally, and explain your thinking. 

3^ X 3’^ X 4^ X 4“^ X 2“ X 2 '^ 
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STRAND: MJMBER (NUMBER OPERATIONS) 

'f'- 

Apply exponent laws to solve problems, 
t ' '> '/ ^ "" 'i’ 

19. Understand and use the exponent laws to simplify expressions 
with variables &s bases and use substitution to fcalculMe a 
numerical value. [PS, R, T] (9-9) 



GENERAL OUTCOME 
SPECXFIC OUTCOME 



MANIPULATIVES 



SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 52-61 

• Interactions 9, pp. 30-34, 38-42, 120-123 

• Mathpower 9, pp. 20-43 

• Minds on Math 9, pp. 292-299 

• TLE 9, Laws of Exponents 1-3, Student Refresher pp. 10-15, 
Teacher’s Manual pp. 32-43 

• TLE 9, Evaluating Powers and Expressions, Student Refresher 
pp. 16-19, Teacher’s Manual pp. 44-51 

• TLE 9, Simplifying and Evaluating Exponential Expressions, 
Student Refresher pp. 22-23, Teacher’s Manual pp. 50-55 

Previously Authorized Resources 

• Journeys in Math 9, pp. 102-103, 132-133, 138-139 

• Math Matters: Book 2, pp. 95-101 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Premature use of a calculator in work with exponent laws causes many 
students trouble. 

Provide opportunities for students to simplify expressions and to 
calculate a numerical value without the use of a calculator to ensure 
that process is understood. 
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Strand: Number (Number Operations) , 

Specific Outcome: 18v Understand and use the^^onent laws to simplify expressions \wth variables as li^es and | 

I -L use substitution to calculate a n umerical v alue. [ PS , R, T] ( 9-9) > ^ 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Questions 

1. Mentally, or with paper and pencil, calculate the value of each of the 
following expressions: 



a. 



1 + 2" 



3^ -2^ 



b. 5 x4®^(4Y 

c. 1 + Ir^, if « = 3 



d. (6V-(6") 



2n2 



e. 



6^ -1-2^ -2 
5^-14 



Calculations with powers are done easily with a scientific calculator 
after students have developed an understanding of the exponent laws 
and can apply them to simple expressions. 

Students often have trouble doing the keying sequence for fractions on 
the calculator as they omit the brackets; e.g.: 

.3 



For j , students will often input 4@5(^3(^ which won’t 
give the correct answer. 

Sometimes it is easier to simplify within parentheses first; other times it 
is easier to apply the power law first; e.g.: 



Evaluate 



/63 V 



Method 1: 



Method 2: 



/63 V 



46656 

256 



= 182.25 



/63 V 



= 182.25 



Students should be familiar with both methods. 

2. Evaluate each of the following, using both methods of simplifying. 
Express the result as a whole number or fraction in lowest terms, 
a. (4')" 



b. 






c. (4^ X 2'^f 
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[Strand:;i|}iimb^^ (Number Operatic^) ^ > -k r kI\ '■%% 

Specific Outcome: 18. Understand and use the exponent laws to simplify expressions with variables as bases and | 
A use sub s tinition to calcul^e a mum erical value. |[PSvRvT] {9r9^^ , , . . J 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Keying sequences are not unique. 
Students should be encouraged to 
explain their own preferred keying 
sequence. 



Paper and Pencil 

1. Simplify, then evaluate each expression for x = -2. 

3 2 

a. X »jc 
h 

C. (xy 
d. x~^»x ' 

" 7 ^ 

f. (7)-' 

2. Calculate (1.6 x 2.5)^ using your calculator. Describe and explain 
the keying sequence you used. 

3. Evaluate the following, without using a calculator: 
a. {5-2f-7 

/ o 



2 

c. f-f-y.2 



4. 



Evaluate the following, using a calculator: 
a. (3.14x7^)x(5.26x4f 





5. Use the rules of powers and exponents to find the value of n. 

a. (5T = 625 

b. (47 = 4“® 

c. («y = 64 

d. n® -r = 36 
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STRAIN: PATTERNS AND RELAl'IONS (PATTERNS) ' j' :f 1 

general outcome 5 Generalize, desi^ and justify mathematical procedures, using 
•■W i. %' •>* . ,|appropriate patterns and .?% f- j, 

SI®CIMC tpeneralize a pattern arising from a|pn)b solyingieontext using 

mathematical expressions and equations, and verify by 
i^^bstifotiom^ j : 

1 ^ L-- r;,: : 



MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Interactions 7, pp. 206-209 

• Interactions S, pp. 30-36, 222-226, 229-230 

• Interactions 9, p. 96 

• Mathpower 7, pp. 194-195, 202-205 

• Mathpower 8, pp. 8-9, 146-151, 154-158 

• Mathpower 9, pp. 58-66 

• Minds on Math S, pp. 350-351 

• TLE 7, Patterns and Relations, Student Refresher pp. 44-^5, 
Teacher’s Manual pp. 100-103 

• TLE 9, Logic, Problem Solving and Mathematical Modelling, 
Student Refresher pp. 26-29, Teacher’s Manual pp. 64—71 

Previously Authorized Resources 

• Journeys in Math 8, pp. 266-267 

• Journeys in Math 9, pp. 222-223 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Students should be able to look at a sequence of numbers or a 
diagram and describe the pattern displayed. They should be able to 
use mathematical expressions and equations to describe the pattern. 

1. 6,10,14,18,... 

a. Describe the pattern in the numbers above. 

b. Give the next three numbers in the pattern. 

Solution 

a. Each number is 4 greater than the previous one. 

b. 22,26,30 
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Strand: Patterns and Relations (Patterns) ^ ~ ’ 

Specific Outcome: 1 . Generalize® patikn #idng fironf a problem sol ving context using mathematical Expressions i 
iL and equations, ve rify b y substimtion. [ C, OSf, PS.R ] (8-1, 9-1) ^ __ J 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



2. Toothpicks are used to form a series of squares as shown. 

n.m. rm . i i i i i 

a. Copy and complete the following table. 



No. of squares 


1 


2 


3 


4 


5 


6 


7 


No. of toothpicks 
needed 


4 


7 


10 


? 


? 


7 


7 



b. Describe in words the relationship between the number of 
toothpicks needed and the number of squares being formed. 

c. Write an equation that shows the relationship between the 
number of toothpicks needed and the number of squares being 
formed. 

d. Use your equation from part c to determine the number of 
toothpicks needed to form a row of 20 squares. 

Solution 



No. of squares 


1 


2 


3 


4 


5 


6 


7 


No. of toothpicks 
needed 


4 


7 


10 


13 


16 


19 


22 



b. The number of toothpicks needed is one greater than three 
times the number of squares. 

c. f = 3^ + 1 

d. f = 3^ + 1 

f = 3(20)+ 1 
^ = 61 

The number of toothpicks needed for 20 squares is 61. 
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iStrand:' Patterns Jand^Relations 






jSpecific Outcome: 

L I: "31 



1 . 



Generalize a paitern^arising from a problem solving context using nrnthematical expression 
' andcquatTons^ fand yerify-b y su bstit ution., [C , ON, 1%, R ] ^( 8-1 , 9-lf ^ ^ j 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil® 

1 . For each of the tile patterns: 

a. make a table of values, and describe the pattern in words 

b. use the pattern and description to write a mathematical 
equation identifying what the variable(s) represent 

c. use the equation to help determine the tenth entry in the table. 



I I I I 1 























1 




□ n 


m 


m 


□ c 


ie 


1 




1 





































r 






f,'; 





2. A certain rectangle has a length that is ^ of the width. 

a. Make a table showing the relationship between the width and 
the perimeter. 

b. Describe, in words, the relationship between the width and the 
perimeter. 

c. Write a mathematical rule to relate the width and perimeter, 
identifying what the variable(s) stand for. 

d. Use the rule to find the perimeter when the width is 99 metres. 



Paper and Pencil questions 1 and 2 are adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 8. 
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Stl^y^r^I^TTIERNSl^ RELAT]IONS ^PAITE^S) 



GENERAL OUTCOIVffi 
SPECIFIC OUTCOME 









■: 4 



Generalize, design and justify mathematical procedures,' using ^ 'f' 
appropriate pattems and technology. ? ^ » .sf; 

2. 'Given a first degree equation, substitute numbers for variables and 
graph and analyze the relation. [C, PS, R, V] (8-2) ■ 



MANIPULATIVES 



SUGGESTED 


Currently Authorized Resources 


LEARNING 


• 


Addison-Wesley Mathematics 10, DD, 164-167, 186, 188, 


RESOURCES 




223-233 




• 


Interactions 8, pp. 227-228, 284-289 




• 


Mathpower 7, pp. 212-217 




• 


Mathpower 8, pp. 162-167 




• 


Minds on Math 8, pp. 118-1 19, 355 




• 


TLE 9, Mathematical Modelling, Student Refresher pp. 28-29, 
Teacher’s Manual pp. 68-71 



Previously Authorized Resources 

• Journeys in Math 8, pp. 3 10-3 1 1 

• Journeys in Math 9, pp. 310-321 

• Math Matters: Book 2, p. 224 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


The first-degree equations required in the course are of four types: 

1. y = mx, with m positive 

2. y = mx + c, with m a natural number 

3. y = mx + c, with m a positive rational number 

4. y = mx + c, with m negative 

The best procedure is to gather data, usually four or five data pairs, 
sufficient to determine the linear equation, and then use the equation 
to predict the value of y for a given value of x and also to determine 
the required value of x that is needed to yield a given value of y. 

It is recommended that the variable x be referred to as either the 
independent variable or the manipulated variable, and that the 
variable y be referred to as the dependent variable or the responding 
variable. 
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jSpecific Outcome: 2. - Given a first de^ee equation, substitut^numbers for variables and graph and analyze the 
1# ># V t - -relati on. [G; PS, R, V]. (8-2 ) A . . 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Examples 
Case 1 

The independent variable could refer to the hours worked, m could refer 
to the hourly wage rate, and the dependent variable could refer to the 
gross wages. In this case, y and could be replaced by W (wages) and 
t (time). 

Case 2 

The independent variable could refer to the number of quarters added to 
a purse, m would equal 25, and the dependent variable could refer to the 
total money in the purse. In this case, y, x and c could be replaced by F 
(finishing money in cents), n (number of quarters added) and S (starting 
money in cents). 

Case 3 

The independent variable could refer to the volume of a liquid in a 
beaker, m could refer to the density of the liquid, and the dependent 
variable could refer to the combined mass of the liquid and beaker. In 
this case, y, x and c could be replaced by M (total mass), V (volume of 
liquid) and B (mass of the empty beaker). 

Case 4 

The independent variable could refer to the advertised cost of a pair of 
shoes, m would be fixed at -1.07 to allow for a 7% GST, and the 
dependent variable could refer to the change given from $ 100. In this 
case, y, x and c could be replaced by C (change), S (cost of a pair of 
shoes) and 100. 
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'Strand: Patterns and Relations (Patterns) -r ^ ™ _ 

iSpecific Outcome: 2. Given a first degree equation, substitute numbers for variables and graph and analyze the 

I «■ >n . relat i on. f C. PS , R, V] (8-2 ) , . ’ 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil 

1. Frank’s Pizza House charges $5.00 for delivery and $10.50 for each 
small pizza ordered. The total cost can be represented by the 
equation C = 5 + 10.5n, where C is the total cost in dollars, and n is 
the number of small pizzas ordered. 

a. Use the equation to determine the total cost of seven small 
pizzas, including delivery. 

b. Use the equation to determine the total cost of four small pizzas, 
including delivery. 

c. Make a table of values for the cost of pizzas and delivery for 
one to eight small pizzas. Graph the data. 

1. Solution 

a. C = 5 + 10.5n 
C=5+ 10.5(7) 

C=78.5 

The total cost is $78.50. 

b. C = 5 + 10.5n 
C=5+ 10.5(4) 

C = 47 

The total cost is $47.00. 



c. 



No. of pizzas 


1 


2 


3 


4 


5 


6 


7 


8 


Total cost ($) 


15.50 


26.00 


36.50 


47.00 


57.50 


68.00 


78.50 


89.00 



0 ) 

o 

O 

«i« 

o 



90 

80 

70 

60 

50 

40 

30 

20 

10 

0 




"T I 1 T 

2 4 6 8 

Number of Pizzas Ordered 



10 
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' i ' vw i'M4r 



GENERAL OUTCOME 



. -1 



aGeneralize,:4esignIand justify mathematical procedures,.using 'i 
^appipriatefatSandWhncI^^^ ^ ! 



iS;l 






SPEGIFIG-OUTCOME *3. IFranslafe between an oral of written expression and ah equivalent ' ■ 



algebraic expression. [C, CN] (8-3, 9-8) 






^ ■ 1^'' ■ < 






MANIPULATIVES 



SUGGESTED Currently Authorized Resources 

LEARNING • Addison-Wesley Mathematics 10, pp. 156-157, 276-278 

RESOURCES • Interactions 7, pp. 210-215, 219-220 

• Interactions 8, pp. 224-226, 239, 284, 286, 298-299 

• Interactions 9, pp. 224-227 

• Mathpower 7, pp. 198-199 

• Mathpower 8, pp, 153, 174-175 

• Mathpower 9, pp. 66-69 

• Minds on Math 7, pp. 338-341 

• Minds on Math 8, pp. 360-365, 472 

• Minds on Math 9, pp. 139-143, 154-160 

• TLE 8, Exploring ^nations. Student Refresher pp. 42-43, 
Teacher’s Manual pp. 96-99 

• TLE 9, Mathematical Modelling, Student Refresher pp. 28-29, 
Teacher’s Manual pp. 68-71 

Previously Authorized Resources 

• Journeys in Math 8, pp. 342-343 

• Journeys in Math 9, pp, 126-127, 174-177 

• Math Matters: Book 2, pp. 22, 78-79 

TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


In order to successfully solve problems using algebra, students need 
to make the connection between the written word and the 
corresponding algebraic expression. They must be able to identify 
the pertinent verbal expressions in the problem, and then translate 
those verbal expressions into algebraic expressions. 

1. Write an algebraic equation or expression for the following: 

a. six more than a number cubed 

b. five less than a number 

c. the product of two numbers diminished by five 

d. four times a number decreased by six 

e. one quarter of a number is twelve 

f. six times a number is eighteen 
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Strand: 'Patterns and Relations (Pa^^ ■*' T” '■ 'r:*' ~ |s; ~ ~ rr 

Specific Outcome: 3. Translate between an oral or written expression and an equivalent algebraic expression. 

- - t ■ fe- f C.C IS^r:- (843 y 9-^8i' 'S ^ n.- t ^ ^ 





B^ISTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


1. Solution 

a. + 6 

b. n-5 

c. xy-5 

d. 4x-6 

e. — m = 12 
4 

f. 6x = 18 

2. Write a verbal expression for the following algebraic expressions. 

a. 3p - 4 

b. m + 5 

c. - 2 = 14 

d. 2t+6=12 

2. Solution 

a. four less than three times a number 

b. five more than a number 

c. two less than the square of a number is fourteen 

d. six more than twice a number is twelve 

3. Write an equation or equations that could be used to solve the 
following problems. 

a. What are the dimensions of a rectangle that is twice as long as it 
is wide, and whose perimeter is 42 cm? 

b. Two numbers have a sum of 48. The larger number is four 
more than the smaller. What are the two numbers? 

c. Mary is 9 years older than Joan. The sum of their ages is 39. 
How old is Joan? 

3. Solution 

a. 2(2w + w) = 42 or L= 2W, 2L + 2W= 42 

b. x + x + 4 = 48orL + S = 48, L = S + 4 

c. J+9 + J=39otM = J + 9,M + J = 39 
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jSpecific Qutcoine: 3. Translate between an oral or written expression and an equivalent algebraic expression. ; 

t rccNi^( 84a^-^: ± _ _... /g: ••■" M-'. f- ■% --y 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Paper and Pencil 

1 . An airplane travels eight times as fast as a car. The sum of their 
speeds is 990 km/h. How fast is each one travelling? 

2. John earned four times as much as Jerry. The difference in their 
earnings is $150.00. How much did Jerry earn? 

3. A 23-metre rope is cut into three pieces. The first piece is twice as 
long as the second piece. The third piece is one metre shorter than 
the second piece. How long is each piece? 
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STRAND: PATTERNS AND RELATIONS (PATTERNSr^ 



GENERAL OUTCOME 






^Generalize, design and justify mathematical procedures, using 
"tippropriate patterns and technology. ^ ^ 



1 

i 

i 

1 



SPECIFIC OUTCOME 



4. Write equivalent forms of algebraic expressions, or equations, 
.« with integral coefficients. [C, CN, .R] (9-3) 



MANIPULATIVES 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 150-155 

• Interactions 9, pp. 230-232 

• TLE 9, Equivalent Expressions, Student Refresher pp. 30-31, 
Teacher’s Manual pp. 72-75 

Previously Authorized Resources 

• Journeys in Math 9, pp. 172-173 

TECHNOLOGY 

CONNECTIONS 



SUGGESTED 

LEARNING 

RESOURCES 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

This outcome is crucial for 
success in Grade 10, as a formula 
must be rearranged before it can 
be graphed or inputted into a 
spreadsheet document. 


A formula is often not written in the form needed for a particular 

M 

problem. For example, the formula for density is Z) = — , where M 

is mass and V is volume. If density and volume are known and mass 
is unknown, it may be useful to rewrite the formula with mass as the 
subject: A/ = D x V. The known values for D and V could then be 
substituted and the unknown mass calculated. 

1. Rewrite each formula to solve for the given variable. 

a. A = /w, w 

b. P = 2/ + 2w, w 

c. A=-bh, b 

2 

d. C = iTtr^ r 

e. E- c 
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S^nd|>PaUenis^and^elations|(Pat^ |f 

Specific Outcome: 4. ;Write equivalent forms ofealgebraic Expressions, or equations, with integral coefficients.; m 

V t ^ V y - • -f f- # 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



1. Solution 



A 

a. w= — 
I 



b. w = 



P-21 



d. 

Ik 

e. c-^ 

V m 



u 

c. b- 

h 



2. The distance travelled by a car is given by the formula d = vt, 

where d is the distance in km, v is the speed (velocity) in km/h, and 
t is the time in hours. Rearrange this formula as needed to solve 
the following problems. 

a. How fast would a car have to travel to go 500 km in 4 hours? 

b. How long would it take a car to go 385 km at 1 10 km/h? 

c. How far would a car go in 5 hours at 95 km/h? 

2. Solution 



_ d 


. d 






b. t= — 


O 

II 

< 


t 


V 




500 


_ 385 


d = m (5) 


V = 




4 


~ 110 


v= 125 km/h 


/ = 3.5h 


t/ = 475km 



ERIC 
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jStrand: Patterns and Relations (Patterns) ^ 

ISpecific Outcome: it. Write equivialent fonm of Algebraic expressions, of equayons, with integraf coefficients. 

... ... ... . . . , 



Teaching Notes 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Paper and Pencil 



1. Complete the table. 



Distance 


Velocity 


Time 


760 km 




8h 


488 km 


80 km/h 






60 km/h 


3h 


225 km 




2.5 h 


880 km 


110 km/h 






75 km/h 


6.5 h 



Journal or Interview 

1. Explain why each of the following is incorrect. 

a. = 3 + 

b. -x^ = {-x)^ 

c. 

d. x^ = 2x 
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* ...- 



GENERAL OUTCOME 



Generalize arithmetic, operations from the set of rational numbers tof ; 
;■• 'the setiof polynomials; '' 



SPECIFIC OUTCOME 



5 . Identify c^nst^t terni§, ;coeffi and variables m polynomial^; 

expressions. [C]!(9-7) ® 






MANIPULATIVES 



• Algebra tiles 



SUGGESTED 

LEARNING 

RESOURCES 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 46, 72-75 

• Interactions 7, pp. 210-211 

• Interactions 9, pp. 104-105, 127 

• Mathpower 7, p. 196 

• Mathpower 9, pp. 16, 62 

• Minds on Math 9, pp. 320-325 

• TLE 9, Terms of Polynomials, Student Refresher pp. 42—43, 
Teacher’s Manual pp. 96-99 

Previously Authorized Resources 

• Journeys in Math 9, p. 126 

• Math Matters: Book 2, pp. 84-86 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Students should be familiar with the terminology but should not be 
required to memorize formal definitions. Provide opportunities for 
students to discuss mathematical concepts, and encourage proper 
usage of terminology in those discussions. Students should be able 
to give examples of constants, coefficients and variables. 

A polynomial is made up of several parts. Each of the groups of 
numbers and/or letters, separated by addition or subtraction signs, is 
called a term. 

Each term is made up of a number factor, called the coefficient, and a 
variable factor (or factors). A term that consists of a number by itself 
is called a constant. 

• A monomial consists of one term; e.g., 4n^. 

• A binomial consists of two terms; e.g., 4n^+ 4mn. 

• A trinomial consists of three terms; e.g., 4n^+ Amn + 8. 
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Strand: f^ttems and Relatioiw (Variables andE ™ ^ ^ 

Specific Outcome: 5. Identify constant terms, coefficients and variables in polynomal expressions. 

. m, , ■■■A..: J:L. ■ 






INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



In the term 4n^: 

• 4 is the coefficient 

• n is the variable. 

In the term 4mn: 

• 4 is the coefficient 

• m and n are the variables. 

In the term 8: 

• 8 is a constant. 



Terms with identical variables including their exponents are called like 
terms. Examples of like terms are 3a and 2a, n and -4n^ and a^b and 
-3a^b. 



Algebra tiles are cardboard 
squares and rectangles that are 
white on one side and coloured on 
the other. The “jc” set consists of 
a number of unit tiles, (squares 
that are one unit in length), a 
number of x tiles (rectangles that 
are x units long and 1 unit wide), 
and a number of x^ tiles (squares 
that are x units in length). The 
length of the x tile is not an 
integral number of 1 tiles. 

Students should be encouraged to 
make this discovery. There is 
also a set and an overhead set. 
The ‘y’ set consists of y tiles 
(rectangles that are y units long 
and 1 unit wide), xy tiles 
(rectangles that are x units wide 
and y units long), and y^ tiles 
(squares that are y units long). 
Again the y tile is not an integral 
number of unit tiles. For 
introductory work, the “jc” set is 
probably adequate. 



Collecting like terms can be demonstrated concretely using algebra tiles. 
These tiles can be purchased commercially or can be handmade. 



Tiles that are the same shape (like terms) can be combined; e.g.: 




HEISEIEIII] =6 (constant) 



Translation of Expressions 



To express quantities, using symbols, models and words 
interchangeably: 



Model with M — 


— ► Write algebraic 


algebra tiles 


expressions 


N 


/ 


Express verbally 
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Strand: Patterns and Reladons (Variables^|and Equatio^ i 

SpeciUSc Outcome:tl5. Identify const&ftei^, codfGcieiits^and variabll 

ilk 15 4. x ci (9^) /a ^ 



5 in polynomial expression^ 









■I 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 

Resources that contain suggestions 
for the use of algebra tiles can be 
found in the Kindergarten to 
Grade 9 Mathematics Resources: 
Annotated Bibliography. 



The following describes how the algebra tiles used in the 
activities in this manual will represent the variables and 
constants shown, unless stated otherwise. 



□ represents -1 
[HI represents +1 

I I represents -x 

: • I represents -^x represents aT represents -;r 




Examples 

1. Write an algebraic expression for the quantities illustrated by the 
algebra tiles. 

a. cEn~]nn b. Eni mm 

I i iiifi 

m \ — i iiin 



2. Arrange algebra tiles to illustrate these algebraic expressions. 

a. 'he A- 3 

b. -x-2 

3. Express the following mathematical expressions verbally. 

a. xy 

b. 'lx A- I 

c. -2(y+3) 
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Strand: Patterns and Relations (Variables and Equations); . . , ~ 

Specific Outcome: 5. Identify constant terms, coefficients and variables in polynomial expressions, 

— ii — ai . , . A l 



M. 




TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil 

1 . What is the coefficient of -6a^bl of 

2. What are the constant terms in the expressions 4x-3 + 2y? 

7x + 8y - 8? 

3. Write a trinomial involving two variables, having coefficients of 6 
and -3, and a constant term of 2. 

4. Classify each of the following according to the number of terms. 

a. + 2 

b. x^ + 2x + 5y 

c. 3x^ 

d. xy + 7 



Performance 



1 . Given; 



□ □ 
□ □ 



a. What expression does this model represent? 

b. Identify the constant. 

c. Identify the coefficient of the: 

• X term 

• x^ term. 



Joumal/Interview 

1 . State the difference between each item in the pair, and give an 
example of each: 

• a variable and a constant 

• a variable and a coefficient 

• like and unlike terms. 
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STRAN^T^aITT™ relations (VARIABLES AIW -EQUATIONS) 

If ;4 '--I,. ' . -p'!- 



GENERAL OUTCOME ; 

•!» .• ' ' ; ■ *■ ■ a! 


Generalize|anthmetie operations from the set of rational numbers to ; , 
the set of polynomials. f t 


A; , ; 

^ECIFldbuTCOME 


6. Evaluate polynomial expressions, given the values of the 

variables. p;(%8) . .v-i. - . r 



MANIPULATTVES 



SUGGESTED 

LEARNING 

RESOURCES 


Currently Authorized Resources 

• Interactions 7, pp. 216-217 

• Interactions 9, pp. 106-109 

• Mathpower 7, pp. 196-197 

• Mathpower 8, pp. 152-153 

• Mathpower 9, pp. 62-65 

• Minds on Math 7, pp. 355, 359 

• Minds on Math 5, pp. 352-360, 366-368 

• Minds on Math 9, pp. 330, 331, 337, 342 

• TLE 9, Evaluating Polynomials, Student Refresher pp. 44-45, 
Teacher’s Manual pp. 100-103 

Previously Authorized Resources 

• Journeys in Math S, pp. 344-345 

• Journeys in Math 9, pp. 128-129, 136, 143 

• MathMatters: Book!, pp. 87-88, 92-94, 112-113, 136-137 


TECHNOLOGY 

CONNECTIONS 


INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Substituting values for the variables of an algebraic expression or 
formula is a useful skill. It is important that students learn and use 
proper substitution techniques, such as the use of parentheses and the 
order of operations. 

1. Evaluate the expression, if .x = 3 and y = -1. 

2 2 

K 

b. -3 jc + y 

C. 15 -XV f. j + y 

d. — 

4v 
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jStrand: Patterns and Relations (Variables and Equations) 

[Specific Q^tcdm e^;_ 6^Tyaluate_pojy]iom offt he v aria blesJ [E] f9-8) 



Teaching Notes 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Solution 



a. - 3^2 _ (3)2 _ (- 1)2 

= 9-1 

= 8 

b. + = -3 (3) + (“1) 

= -9-1 
= -10 



c. 15 -;c 7= 15-(3)(-l) 
= 15 -(-3) 

= 18 



d. 

4y 4(-l) 

-4 

^ 2 
4 

e. xv = (3)-l 

^ 2 
“ 3 



f. 



5 5 5 5 

^ 2 
“ 5 



2. Complete the following: 



X 


;c3-l 


2 




-3 




•/2 




6 




1 





Solution: 



X 


;c3-l 


2 


7 


-3 


-28 


•/2 


-Vi 


6 


215 


1 


0 
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Strand: Patter^ and Rela^^^ ^ 

S pecific^^jtitcom^ 6, ^Evaluate p61 ^onii|jj^fexpr^ sions; gi ven j&e v alues of the variable s. [E] (^8| 






INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


3. Use the formula A = calculate the area of a trapezoid 

with the following measurements: base a = 22 cm; base b= 15 cm; 
and height h = 6 cm. 

Solution 

^ _ h(a+b) 

— 

2 

, _ 6(22+15) 

— 

2 

A= 111 

The area of the trapezoid is 1 1 1 cm^. 
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iStrand: Patterns and Relations (Variables and Equations) 

iS pecific Outcome^ 6. Evaluate polynomia l expr^sionsg gi v e n the Values of the variables. [El (9-8) t* 



TASKS FOR B^STRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil 



1. Complete the following tables of values. 



X 


3(^-2) 


1 




-3 




1 




-2 





X 


2jc(3 - x) 


1 




3 




-3 




4 





2. The formula for the length of the hypotenuse 

on the right triangle shown is c = . 

Use proper substitution techniques to 
determine the length of the hypotenuse if the 
other two sides are 11.4 cm and 15.2 cm. 

3. The formula for the surface area of a soup can is A = 27ir (r + h\ 
where r is the radius and h is the height of the can. Use proper 
substitution techniques to determine the surface area of a soup can 
that has a radius of 4.2 cm and a height of 10 cm. 

4. Verify the following equations, by substituting 4 for a: and -3 for y. 

a. -2 (a: - y) = —2x + 2y 

b. 2x (3x - 5y) = 6x^ - lO^y 

c. (x - 3y) (x + 3y) = x^ - 9y^ 
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GEj^R4L OUTCOME ^ ‘ Generalize mthmeticflperations from the^s^ 

'f the set of polynomials. - ' / > I 

I SI^CIFIC OUTCOMES - , 7, : Represent and ju^fy the^dditiqn and subtraction ctf^p j 

expressions, using concrete materials and diagrams. ■ 

[C,R,V](9-9) 

8. Perform the operations of addition ^d subtraction on polynomieil 

I j _____ - ; ' ' ^ „„ '2- 21 

MANIPULATIVES • Algebra tiles 

SUGGESTED Currently Authorized Resources 

LEARNING • Addison-Wesley Mathematics 10, pp. 72-75, 79-8 1 

RESOURCES • Interactions 9, pp. 1 12-1 17 

• Mathpower 7, pp. 230-231 

• Mathpower 8, pp. 178-179 

• Mathpower 9, pp. 72-73, 146, 150-155 

• Minds on Math 9, pp. 327-331 

• TLE 9, Algebra Tiles Explorer 

• TLE 9, Adding and Subtracting Polynomials with Tiles, Student 
Refresher pp. 46-49, Teacher’s Manual pp. 104-1 1 1 

Previously Authorized Resources 

• Journeys in Math 9, pp. 128-131 

• Math Matters: Book 2, pp. 89-91 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

Refer to Portfolio Question 2 in 
the Tasks for Instruction and/or 
Assessment section. 


Magic number problems and calendar problems are both fun ways to 
practise the addition and subtraction of polynomials. 

Using manipulatives, such as algebra tiles, to introduce polynomials 
and their operations is useful for most students, particularly those 
who are still at the concrete stage of developing a conceptual 
understanding. When fu*st using algebra tiles, give students time to 
become familiar with them. The coloured sides represent positive 
values, and the white sides represent negative values. Algebra tiles 
are particularly useful for operations with polynomials. 

Adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 9 
Implementation Draft. 
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[strand: Patterns ai^^Relations (Variables and Equa¥oi^^ - 

Ispecific Outcomes: 7. Represent and justify the addition and subtraction of polynomial expressions, using 
j concrete materials and diagrams. [C, R, V](9-9) ■ > 

1 - P^tform the operations of addition and subtr^tion (mlpolym^ ( 9^W ^ 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



While addition of polynomials is often straightforward, consideration 
should be given to the different representations for subtraction, 
including the following; 

• comparison — refers to comparing and finding the difference 
between two quantities 

• zero pairs — think of two types of zero pairs 

□ □ : 0 = -1 + 1 
jj I : 0 = -X + X 

• taking away — simply refers to starting with a quantity and 
removing or taking away a specified amount to arrive at an answer. 
For example, for {x^ + 2x -2) - (x^ + x + 1), if we start 

with I 



away 



I □ and add a zero pair represented byo □ , then take 

the result is |n° 

adding the opposite — refers to subtracting by first changing the 
question to an addition and then adding the opposite of a quantity. 
For example, instead of subtracting x, one might add -x. Likewise, 
instead of subtracting 2x - 1, one might add -(2x - 1), which is the 
same as -2x + 1 . Students should model 2x - 1 and understand that 
the opposite is found by flipping the tiles. 



2x - 1 opposite -2x + 1 

H 



f 




□ 

















missing addend — asks the question, “What would be added to the 
number being subtracted to get the starting amount?” For example, 
for (3x - 2) - (2x + 1), ask: “What is added to 2x + 1 to get 3x - 2?” 
2x+l x-3 3x-2 

□ □ 





n] PI n n 




nif 


-J 


1 add 


1 





Perimeter is a very useful application of addition and subtraction of 
polynomials. 

Adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 8. 
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Strand: Patj^rns andd^elations (Vari^ . ^ ^ ir: 

Specific C^^^mes: i||^Represent^dp^ and subtraction of pol^onnal expressions, usin^ 

Ms I concrete mateiiais and diagrams, [C, R, V] (9-9) ' S ^ ^ 

? 8.1 Perform the operations of addition and subtraction on pol ynomial ex pressions. [R]: ( 9^1Q ) 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


3. Explain how algebra tiles can be used to illustrate the algebraic 
process for simplifying the following. 

a. (2x^ + 3x + 2) + - 5x - 1) 

b. (4x^-2x-3)-(2x^-3x) 

• recognize and combine like terms 

Stress to students that the sign in front of any term must go with it. 

Right Wrong 

a- b + c a- b + c 

X 

a-^c-b a-c + b 

Rearranging terms makes no difference to the result. This can be 
demonstrated easily with algebra tiles. However, discuss with students 
how reordering terms can aid in mental mathematics. 

Examples 

1. Which of these have the same value as 38 + 46 - 13 - 8 + 25? 

a. 38- 13 + 46 + 25-8 

b. 38 + 25 + 46- 13-8 

c. 38-46+ 13-8 + 25 

2. Which of these expressions are equivalent to a- b c-d? 

a. a c - b - d 

b. a - d - b -h c 

c. a + c-d-^ b 

d. a + d - b c 

3. The terms 9ab and -9ab are like terms. What single change could 
you make to one of the terms so that they would be unlike terms? 
State at least three possible changes. 

4. Combine like terms. 

a. 7x - 5x + X 

b. 2^?-3-5^?+l 

c. -X - 3y + 6 jc + y 

d. -3xy + 5xz - 4xy - 4xz 

5. Simplify: 

a. 5x - 7x + 2 jc 

b. -5xy + 3;cy 

c. (3x-8)-(/ + 5x-6) 

d. (5x^ + 3m + 2) + (—2x^ + 5p-6) 

e. Subtract (-2x^ + 5x - 3) from (5x^ -3x + 7) 
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concrete matraals^and■ diagrams. ^ ' V- 

^ 8. Perfo rm the Operations oMddition and subtijction on polyr ^mial expressions . |R] (9~10) ^ | 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



6. The perimeter of a quadrilateral is {lOx + 4y + 16). What is a 
possible expression for the length of each side? 

7. Simplify 3a - + 7a - I5b + 10. 

8. C represents the number of compact discs, and 

C + C + 4 + 2C = 56. Using this information, write a problem. 

9. Write an expression for the perimeter of the triangle below. 



X- 



;c + 5 




• remove parentheses, and combine like terms 

Examples 

1. -(3;c-y) = ? 

2. 7-(p-l)-(l-p) = ? 

3. (/>-3a) + (l-2Z?)-(2a + 5) = ? 

4. Subtract (-2 jc + 2) from (2x - 7). 

5. -(5-6;c)-[-(6-5;c-2)] = ? 

6. -2(2y+l)-[-(2y-l)] = ? 

7. One expression has been subtracted from another. What might the 
expressions be, if the difference is -3x^ — 4? 
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Specific Outcomes: 7. Represent and ju^fy the addition and subtraction of polynomial expression^sing 
'?■ ■ 'f’dricretemateri'|lfandtdiagrafnpf|[C,^ ■ V’' 

8 ; Perform the operations of addition and subtra cti on on pol ynomial expressions! FR1 (9- y)) 



TASKS FOR B^STRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Journal 

1. Describe to a student who was absent for today’s lesson how to use 
algebra tiles to add polynomials. 

2. Describe how you feel about using algebra tiles to help you learn 
mathematics. 

Performance 

1. Using algebra tiles, illustrate two binomials whose sum is -x + 2. 
Give three solutions. 

2. What binomial is missing? Tiles may be used. 

(3.r + 1) + ( ) = 2x + 3 

3. Ask students to show, through the use of algebra tiles, how the 
solutions to the following differ from each other. 

a. (2x^ + ;c) + M.r^ + 5.r) 

b. (2x^ + x) - + 5x) 

Paper and Pencil® 

1 . Ask students to record, symbolically, an expression for each of the 
following. 



a. 



b. 




□ 

□ 

□ + 



2. Ask students to write the dimensions and area for the rectangle 
shown. 



Paper and Pencil questions 1 to 4 are adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 8. 
Questions 11 to 13 are adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 9 Implementation 
Draft. 
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%nerete matenals and diamante [C,R, V](9-9) | 

8. Perform t he operations of addition and subtraction onip ol ynomial expressions. [R] i(9-10) 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



3. Write each of the steps in the problems that follow, using symbols, 
and explain each step, 
a. 



ID □ 




ID D 
! ° 


b. 


D 




D D 


+ 



















IQ 




■ 




1 + 





4. Simplify the following expression. 



+ ° + 






5. State three algebraic examples of two binomials whose difference is 
2x^3. 

6. Find k, if -3x + 5x + fcc = 7 a:. 

7. Find the value of k and f, if 3a: + 2y - a: + 4y = fcc + /y . 

8. Box kites are made from lengths of wire, with fabric wrapped 
around them. 

Write an expression for the length of wire needed for the kite shown 
below. 




9. Write an algebraic expression for the quantity illustrated by the 
algebra tiles. 



a. 



I □ □ 
I □ □ 



b. 



!□ 

ID 
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m 



concrete materids and diagrams.' [C^R, V] (9-9) 

8. Perform the op er ations of addition a nd subtraction on p 8l yhomial exp ressionj^IRl (9-10) 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



10. Write an algebraic expression for the quantity illustrated by the 
algebra tiles, if: 

represents +y 
t I represents -y 
° represents +1 

□ represents -1 

a. I ID h 1=1=3 □□ 

l ID * eez—dddd 

L m 

1 1. Write an algebraic expression for each of the following, and 
simplify. 




12. Sketch models to illustrate each algebraic expression, and use the 
models to simplify. 

a. (2;c^-5;c)-(-3;c^ + 2;c) 

b. (-3y^ - 2xy) + + Axy) 

13. List three different pairs of polynomials whose: 

a. sum is 3w" - 5w + 4 

b. difference is 3w^ - 5w + 4. 



Portfolio® 



1. Use the diagram to answer the questions below, 
w 



w 



5 w + 5 



a. Find a polynomial expression that represents the perimeter. 

b. If w = 8, find the perimeter using two forms of the polynomial 
expression. Which calculation was easier? Why? 



® Portfolio questions 1 and 2 are reproduced with 
Implementation Draft. 



permission from Atlantic Canada Mathematics Curriculum: 



Grade 9 



128 / Patterns and Relations (Variables and Equations) Mathematics Preparation 10: Teacher Resource Manual 

133 ©Alberta Learning, Alberta, Canada 



Strand: Patternsiand Relations (Varial^^ # | ; ^ t ^ P ' 

Specific Outcomes: 7. Represent and justify the ad^tion and subtraction of polynomial expressions, using 
t? concrete materi^s and diagr^s [C, R^] (9-9) ^ 
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TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



2. The following array represents a calendar for September. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 











Note that when any two-by-two array is selected from this calendar 
that the sum of the diagonal numbers is always the same. For 
example: 

12 13 12 + 20= 19+ 13 

19 20 

a. If we let x equal the first number in the two-by-two array, what 
will the number to the right and the number below it equal? 

b. Express the sum of the diagonal numbers algebraically. 
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STRAND: ;^fTE^S ANDiRH^K)]^ AIW^IJA^ 

GENERAL OUTCOME Generalize arithmetic operations from the set of rational numbers to 

the set of polynomials. , 

SPECIFIC OUTCOME 9. Represent multiplication, division and factoring of monomials, 

binomials and trinomials of the form a:" + bx + c using concrete 
materials and diagrams. [R, y] (9-11) 



MANIPULAITVES 



SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



• Graph paper 

• Algebra tiles 

• Base-ten blocks 

Currently Authorized Resources 

• Interactions 9, pp. 118-129 

• Mar/i/jowcr 9, pp. 158-161, 188-203 

• Minds on Math 9, pp. 338-345, 350-353, 358-365 

• TLE 9, Binomial Grid Explorer 

• TLE 9, Factoring Polynomials with Tiles, Student Refresher 
pp. 50-51, Teacher’s Manual pp. 112-115 

Previously Authorized Resources 

• Journeys in Math 9, pp. 132-135, 138-147 



Teaching Notes 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Multiplication of a Polynomial hy a Constant 



Algebra tiles can be used by students to do a variety of questions; 
e.g., 3{x -I- 2) — use three groups ofx + 2, and simplify the result. 



Multiplication of a polynomial by a constant should be developed 
with concrete materials and diagrams, using repeated addition. Given 
a problem such as 3(2x + 1), students should recognize that it is the 
same as2x+l-i-2x+l+2x-i-l and, therefore, model the binomial 
three times, combine the like terms and arrive at an answer, as shown 
below. 



2;c+ 1 



2x + I 



2x + \ 

0 



6x-i- 3 



1 


"1° 






TH r*^ 


i 




1 


■c: 


i: 



□ □ 
□ 



Multiplication of a negative constant; e.g., -3{2x+ 1): 

-2x - 1 -2x — 1 -2x - 1 -6x - 3 



□ 



□ 



□ 



□ □ 
□ 



Adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 8. 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



The area model should also be explored in association with the topic, so 
that students can relate results achieved through repeated addition with 
results achieved using the area model. 



3 



3(2x+ 1) 

I 111 

I rr«i n 

I 



2jc + 1 

Reproduced with permission from Atlantic Canada Mathematics Curriculum: Grade 8. 

Multiplication of a Monomial by a Monomial 

One method of illustrating multiplication of polynomials is through the 
use of area models. Base-ten blocks or algebra tiles are very helpful. 

Example 



1. Use algebra tiles and an area model to explain the multiplication 
(4x)(3y). 

a. Set up the model by drawing a frame with dimensions Ax and 
3y. 

b. Show how to fill the area model in to get the product. 




\2xy 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Division of a Monomial by a Monomial 



1. Use algebra tiles and an area model to explain the division . 

2x 

a. Set up an area model, using six tiles, with 2x as one of the 
dimensions. 

b. Identify the other dimension by completing the frame. This 
will give the solution to the division question. 





The solution to is 3x. 

2x 

Thus, the factors of ^x are (3x) and (2x). 

Challenge: Find another set of factors for 6x“, using algebra tiles. 
Solution: 

The dimensions/factors could be 6x and x, as shown in the diagram 
below. 



k 


li 


L 






1^1 lifc 




am 









m " ■ ■ Flip; 
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Teaching Notes 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 

Multiplication and Division of a Polynomial by a Monomial 

Multiplication of a Polynomial by a Monomial 

Similarly, multiplication of a polynomial by a monomial can be 
demonstrated concretely with area models. 

Example 



1. Explain why the area model with algebra tiles can justify the 
product 2x(x -2) = 2x^ - 4x. 

x-2 

□ 



Division of Monomials and Polynomials by Monomials 



2x 




You determined the width of the rectangle by dividing the area by the 
known dimension. Similarly, you can divide a polynomial by a 
monomial that may or may not contain a variable. 

Examples 



1. Divide 6x^ by 3. 
Solution 



Divide the tiles into three equal groups. There are two x^ tiles in 
each group. Therefore, 3 = 

2. Divide 6x^ by 3x. 

Solution 




The width is 2 jc, 



so 



6jc" 

3jc 



= 2jc. 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



3. Divide (2x^ + 4jc - 6) by 2. 
Solution 

Use tiles to represent 2x^ + 4x — 6 

□ □□ 
□□□ 



Divide the tiles into two equal groups. 



□ □ 
□ 



□ □ 
□ 



Count the number of tiles of each type there are in each group. 

There is one tile, two x tiles and three negative unit tiles in each 
group. Therefore, {2x^ +Ax-6)-^2 = x^ + 2x-?>. 

4. Divide 6x^ - 9x by 3x. 

Solution 

Use algebra tiles to create an area model of a rectangle with an 
area of - 9x and a width of 7>x. 




A = 6x^ - 9x 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Now use the area model to find the length of the rectangle. 
2 jc~3 

> 



r;v;w.4i n n [] 




The length of the rectangle is 2x - 3. 
Therefore, (6x^ -9x)-i-3x = 2x-3. 



Either 




or, using a Cartesian grid, 

A 





@ 




(D 



with region 4 at any comer of 
region 1, depending on the signs of 
b and c. 



Once several rectangles are constructed, students can look at the 
dimensions of a rectangle and relate the dimensions to the factors. 
They will then come to understand that the factors are the 
dimensions of a rectangle, whereas the area is the product of the 
factors. They can then be given the dimensions (factors) and asked 
to find the area (product). The product of (x + 2)(x + 3) is the area 
of a rectangle that has a length of ;c + 3 and a width of jc + 2. 
Students should understand that the x tile has an area of x square 
units but is also x units in length and 1 unit in width. 

To model, the rectangle should be subdivided into four regions. 
Each region is filled with particular tiles according to the following 
scheme; 

region 1 ; x^ tiles only 

region 2; horizontal x tiles 

region 3; vertical x tiles 

region 4; rectangular array of unit tiles 

Adapted with permission from Atlantic Canada Mathematics Curriculum: 

Grade 9 Implementation Draft. 

Multiplication of a Binomial by a Binomial 

For multiplication of binomials, start by giving students a collection of 
algebra tiles, such as ;c^ + 6;c + 5, and ask them to create a rectangle by 
placing the unit tiles at the comer of the tiles and the x tiles along the 
sides of the tiles. When they create the rectangle they should spend 
some time reflecting on whether it is the only possible rectangle for the 
given materials. Students should record the dimensions of the 
rectangle. They should repeat this process several times with several 
trinomials until they are used to how to place the tiles. Then reverse 
the process, giving students the dimensions for a rectangle and asking 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



them to fill in the area and then record the value of that area. Since 
students should already know that lx w = A, they can record their 
findings as a product and begin establishing the product and factors 
relationship. By comparing the symbols representing dimensions with 
those representing area, using several examples of both cases, and by 
recording their observations, students should establish a pattern. 

There should be a systematic order for introducing the trinomials. The 
following order is suggested. 



1. c positive and prime, Z? positive 




+ 3x + 2 = {x + 2)(x + 



1 ) 



2 . 



c positive and composite, b positive 




000 
EZZ3 □□i 




x^ + lx+ I0 = (x + 5)(x + 2) 



3. 



c positive and prime, b negative 




3 = (x- l)(jc - 3) 




4. c positive and composite, b negative 



a 




x^ - 5x 6 = {x- 3)(x - 2) 



141 
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Teaching Notes 



5. c negative and prime, b anything 

Here zero pairs have to be added to complete the picture. 
+ ;c - 2 
□ □ 



or 



Now add one x tile and one negative x tile to complete the area, 

>-■ ...J □ □ 



added ^ 
negative 
a: tile 



. added 
X tile 



or 




+ ;c - 2 = (;c + 2)(;c - 1) 

6. c negative and composite, b anything 
- 2x - 8 

two added □ □ □ □ 



X tiles 



□ □ □ 




r 



or 



r 






two added 
negative 
X tiles 

x^-2x-S = (x-4)(x + 2) 



two added 
negative 
jc tiles 



two added 
' X tiles 



Tables can also be used for multiplication of polynomials; 
e.g.: (a + 3)(a-9) 

Cl +3 



a 

-9 



2 

a 


3a 


-9a 


-27 



(a + 3)(a-9) = a-6a-21 

Sample Questions 

1. Express the perimeter of the regular octagon in terms of x. 



2x 
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Teaching Notes 



2. Use a rectangular area model: 

a. with dimensions lx and 2y to find the product (7;c)(2>’) 

lx 

2v 



b. with dimensions hx + A and 7 to find the product (7) (3;c + 4) 
3jc + 4 



7 



c. with dimensions {x + 3) and (2x + 1) to find the product 
(-t + 3)(2x +1). 2x+l 



jc + 3 



3. Use algebra tiles to represent each of the following products. 

a. 2x{x + 3) 

b. 3(2x + 1) 

c. (j: + 2)(2x + 1) 

d. (2x+ l)(;c- 1) 



4. Use algebra tiles to represent the factoring of the following 
polynomials. 

a. 6x + 9 

b. 2x~ + 6x 

c. + 8 a: + 12 

d. + 4 a + 3 

5. Use algebra tiles to represent the following division. 

(6a^ + 8a) (2a) 



6. Natalia modelled the process of factoring a^ + 4a + 4, by using 
algebra tiles and forming a square with them. 



A + 2 





► 






1.., 


w 




f'' 





What are the factors of a^ + 4a + 4? 



Use Natalia’s method to factor a^ + 5a + 6. 
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INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


7. Ask students to write, symbolically, the dimensions and area for the 
rectangle shown. 


8. Ask students to present the product for each of the following, using 
algebra tiles or diagrams. 

a. 2{x^ + 3) b. 3(2x-l) c. 3(x^-2x+l) 

9. Ask students to show the product of 3 and 2x + 4 as the area of a 
rectangle. 



Mathematics Preparation 10: Teacher Resource Manual Patterns and Relations (Variables and Equations) / 139 
©Alberta Learning, Alberta, Canada (2000) 



Strand: Patterns and Relations (Variables and Eqnations) ^ ^ 

Specifie|!)utcQnie: 9. Reprint multiplication, division and factoring of monc^als, binpmals and binomials of 
j ^ the fofrn^ rf' bx ^ c usin g con c rete materials and diagranis. [R, V] (9 -1 1 ) ^ 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 
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Performance 

1. Create the product rectangle, using algebra tiles, and record the 
factors and the product symbolically. 



;c+ 1 



a: + 2 



;c + 3 



2x+ 1 



2. In the first diagram, create a rectangle for the dimensions shown; 
and in the second, record the dimensions for the given area. 
Compare and discuss the results. 



a:+ 2 




a: + 3 



3. Represent the binomial I2x- 6 with area models, using algebra 
tiles, in three different ways. Using the models, write 12x - 6 as 
the product of a constant and a binomial. 

4. a. Justin used algebra tiles and an area model to explain the 

multiplication (2x)(3y). He set up the model by drawing a 
frame with dimensions 2x and 3y. 

2x 



3 ^ 



Show how he filled in the area model to get the product, 
b. Use an area model with algebra tiles to find and justify the 
product 2(x - 2). 

5. Form + 5x, using algebra tiles. 

a. Create a rectangle where x is one of the dimensions. 

b. What is the other dimension? 

c. Write a division sentence for the situation. 

Portfolio/Joumal® 

1. Show how the process of multiplying 3 x 2 is similar to the process 
of multiplying (x + l)(x + 3), by using area models. 



Portfolio/Joumal questions 2 and 3 are adapted with permission from Atlantic Canada Mathematics Curriculum: Grade 9 
Implementation Draft. 
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l^randr Patterns and Itelaiiom "1 

Specific Outcome: 9. Represent multipUcatipn, division and factoring of monomials, binomials and trinomials.of j 
L__ ; athe form ;c^ -f bx^^, c using co ncrete materials a nd dia grams; [R, V] (9~1 1 ) ^ ^ 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



2. Examine the pattern of the factors for each of the following: 

+ 2jc + 1, + 4x + 4, jc^ + 6x + 9, jc^ + 8jc + 16. 

a. Explain the pattern that you observe. 

b. Create at least two other polynomials whose factors are 
consistent with this pattern. 

c. Can you think of a concise way of writing the factors? 

d. Use what you have learned in parts a-c to find each of the 
following: 

(x + 5)^, (x + 6)^, (jc + a)^, (x + 2b)^. 

3. Examine the pattern of the factors for each of the following: 

+ 3jc + 2, jc^ + 4 jc + 3, jc^ + 5 jc + 4. 

a. Explain the pattern that you observe. 

b. Create at least two other poljoiomials whose factors will be 
consistent with this pattern. 

c. Use the pattern you have observed to find each of the 
following products quickly: 

(jc + l)(jc + 5), (jc + l)(jc + 9), (jc + l)(jc + 50). 

4. Box kites are made from lengths of wire, with fabric wrapped 
around them. Using the diagram of the box kite, write an 
expression for the amount of fabric used. 




5. 



The width of a rectangle is 6 and the length is x. If the length of 
the rectangle is increased by 3, by how much does the area 
increase? 
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1 sf RM® PATTEMS^D RELATIONS AlW EQUATI6NSF^~^ * 

I _ ' '* ■'•• ^ .* i; . _ - _.■!■« ; ,J. ..* »„ 4 -ft, -- , , ^:;i, .^. -g 

i GENERAL OUTCOME Generalize arithmetic operations from the set of rational numbers to 

I : ■ t S. i. 





the set of polynomials. 


fV' % 


■ SPECIFIC OOTCOME 


lO. Find the product of: 


■ i . . 1 


i 


• two monomials 






• a monomial and a polynomial 




1 


• two binomials. 


; 




[R] (9-12) 


. --Ji 1 

f 

^ j 



MANIPULATTVES 

SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 76, 78, 84—91 

• Interactions 9, 118-120, 150-152, 159-161 

• Mathpower 9, pp. 158-161, 188-189, 193-194, 198-199, 
202-203 

• Minds on Math 9, pp. 334—342, 350-355 

• TLE 9, Multiplying Polynomials, Student Refresher pp. 52-53, 
Teacher’s Manual pp. 116-119 

Previously Authorized Resources 

• Journeys in Math 9, pp. 132-135, 142-143 

• Math Matters: Book2,pp. 106-113, 118-128 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Before teaching multiplication of polynomials, it may be useful to 
review the following concepts with students: 

• polynomial vocabulary — coefficient, variable, monomial, 
binomial 

• multiplication of integers 

• addition of integers 

• exponent laws 

• distributive property. 

To multiply two monomials, multiply their coefficients and multiply 
their variables. 

2x^y{-4xy) - 

To multiply a monomial and a polynomial, use the distributive 
property. 

2x(5x^ -3x 1) = lOx^ + 2jc 
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Strand: Patterns and Reialioiis ^ ^ ^ 

SpedficiOutconie: JO. ..Rnd the product ofi|tw(^mononu^s,^gmononual and a polynomal^ twtf biriom l| 

«I4 L.v 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


To multiply two binomials, use the distributive property twice, then 
simplify. 

(x - 3)(^ +1) = 2jc^ + jc- 6;c- 3 
=2x^-5x-3 

1. Multiply. 

a. (-3x)(4xy) 

b. (5ab)(2a^b) 

c. (-7m)(4) 

d. i-xy){-xY) 

e. (Sc^eM-efg) 

Solution 

a. -12jc^y 

b. 

c. —28m 

d. xy 

e. -SdVfg 

2. Multiply and simplify. 

a. 2 jc(5 - 3x + X ) 

b. -5y(-y-8) 

c. (4xy^ +9)8y 

d. l(-l0p-q^-6) 

e. -2 jc(x + 5) + 3jc(x - 1) 

f. 4x(y + 2)-(y-l) 

Solution 

a. lOx- 6 jc^ + 2x^ 

b. 5y^ + 40y 

c. 32xy"^ - 8 jc y + lly 

d. -10p~lq^-42 

e. -2 jc^ - IOjc + 3x^ -3x = x^ ~ I3x 

f . 4;cy + 8 jc - y + 1 

3. Expand and simplify. 

a. (jc + 5)(jc-4) 

b. (jc-3)(jc-2) 

c. (x + 6)(x + 4) 

d. (-2x + y)(3jc-4) 

e. (3 - 2m)(4 + 6m) 
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Strand:'#atterns and Relations (Variables and Eqiia^ - _ . . 

Specific Outcome: 10. Find the product of: two monomials, a monomial and a polynomial, two binomials. fRl 

'* V '» " f ^ f' .# - - ^ j 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Solution 

a. - Ax + 5x - 20 = + X - 20 

b. - 2r - 3 j: + 6 = - 5j: + 6 

c. x^ + Ax + 6x + 24 =x" + IOj: + 24 

d. —6x^ + 8j: + 3xy — 4y 

e. 12 + 18m - 8w - 12w^ = 12 + 10m - 12m^ 




144 / Patterns and Relations (Variables and Equations) 
( 2000 ) 



Mathematics Preparation 10: Teacher Resource Manual 
©Alberta Learning, Alberta, Canada 



149 









S^nd: Pattern^lknd Rela^ons Variables and Pquati^ t 

Specific Outcome: 10. Find the product of: twoimpnomials, a rnononual and a polynpnual, twoMnomials.-|R^ ^ 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil 

1 . Complete the table. 



Factor 


Factor 


Product 


u') 


2JC + 9 




-lab 


-6a 




X- 1 


2jc + 3 




-5a^bc 


labc 




-Ax 


3 2,0 

X -X + 2 




2 i ^nfrr 


o /?2 4 

3£ mn 




{x-6) 


ix-4) 




8 -m 


1 + m 





2. Find the area. 









JC+ 1 



4x-9 



x + 3 



2x 



4x 



lx 



3. Write an expression for the volume. Find the volume. 



4a: 




4. Write an expression for the shaded area. 












% , i-: M- .M 

I2y 



7y + 4 
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STRAND: ^Ttil^S ANDR^ ^ 

■ ■-' ’i l| *:■ ^ ... . , ... V, ■.,:< < ■ 

GENERAL OUTCOlVffi ^ ..Generalize arithmetic operations from the set of rational numbers to 

‘Uhe set of polynomials. 

J; V . , -v, . 

SPECIFIC OUTCOME 1 1.^ Determine equivalent forms of algebraic expressions by 

identifying common factors. [PS, R] (9-13) 



MANIPULATIVES 



SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 93—96 

• Interactions 9, pp. 154—158 

• Mathpower 9,^^. 178, 182-186 

• Minds on Math 9, pp. 343-347 

• TLE 9, Dividing Polynomials by Monomials, Student Refresher 
pp. 54-55, Teacher’s Manual pp. 120-123 

Previously Authorized Resources 

• Journeys in Math 9, pp. 144—145 

• Math Matters: Roo/t 2, pp. 121-123, 134 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Before teaching common factoring, it may be useful to review the 
following concepts with students: 

• greatest common factors of numbers 

• prime factorization of numbers 

• divisibility mles 

• division of monomials by monomials. 

Students should understand that factoring is the reverse of 
multiplication — what multiplication does, factoring undoes. 

Multiplication Factoring 

2x3=6 6=2x3 

(5x)(2x) =10x^ 10/ = (5x)(2x) 

2(x + 3) = 2x + 6 2x+6 = 2(x + 3) 
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Strand: 'ifattelm 



sind Relations (Variabieijandl^ ' ’ ^ 

; ^ 1 1 . Determine eqdyalent foipis^pf algebraic expressions by identifjdng common factprs. | 4 1 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


It may be advisable to begin with something students have done 
before — the prime factorization method of determining the greatest 
common factor (GCF) of whole numbers. 

15 = 3*5 Lgcf = 3 
9 = 3*3 J 

18 = 3*3*2 1 

12 = 3*2*2 }gcf = 3*2 = 6 

Extend the above concept to monomials. 

3/n = 3*/n \gcf = 3 
6 = 3*2 J 

3 

m =nfnfm ^ 

2/n' = 2*/n*/n J^GCF = m*m = m^ 

Then show how this applies to polynomials. 

3m + 6 = 3(m + 2) 

w + 2 

1.;^ kA 0 □ 

^ ^ W\ 
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Strand:<»Patterns and Relations (Variables and Equations) ^ » t -T i i 

Specific Outcome: 11 . Petemune equivalent forms of algebraic expressions by identifying common factors. 

’’ • ' fPS, R1 (9-13) ‘ ftf -f ■' S' f 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil 



1 . Find the factors. 

a. 10;c + 5 

b. 2x^ + 14;c 

c. 12x - 18y 

d. 9c^d + 5c^ - Ic^d 

e. 5b^c^(^ \5bc - \Qbc^ 

2. The area of a rectangle is 10;cV^ + -15;c^y and the width is 

5xy. Find the length and the perimeter. 

3. Use algebra tiles to factor 4;c^ - &x. 

4. Find the missing expression for the width. 



Area = 6x^ +\2x ? 



6x 



5. Complete the table. 



Polynomial 


GCF 


Other Factor 


27 P - 18r^ + 9r 


9r 




I4abc — 2\ab^ 


lab 






8/ 


1 

1 


2x^y^ + 8xy 




xy + 4 


6y^ - 3xy + 9x'y 




2y-x-t- 3x^ 




4a 


2a-b ’k’6 


lOx- 5y + 15 


5 
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' STRAND: TAWERNS' AJ^RELATIONSWAMABLEgAI^¥QtJAT^^^ 

# • - • § ^5 f ^ ' I' I ^ ' •' 'i '4 i 

! GENERAL OUTCOME i< . Generalizelarithmetic operations from the set oftrational numbers- to ^ t 

V the set^of polynomials. ; ^ I 

if ■": ..f ^ ^ 5 ^ i- -f iA ■' r^'-l; ' ■ -■ i 

SPECIFIC OUTCOME 12. Factor trinorriials of the form o^{- to + c where a = 

fonn ax “ + abx + ac. [PS, R] (9-13) ^ . 



MANBPULATIVES 



SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 98—100 

• Interactions 9, pp. 162-165 

• Mathpower9,ipip. 195-197 

• Minds on Math 9, pp. 358-365 

• TLE 9, Factoring Polynomials, Student Refresher pp. 56-57, 
Teacher’s Manual pp. 124-127 

Previously Authorized Resources 

• Journeys in Math 9, pp. 146-148 

• Math Matters: 5oto2, pp. 129-131, 134 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


Since factoring is the reverse of multiplication, it may be helpful to 
review multiplication of simple binomials. 

Multiplication Factoring 

(x + 3)(x + 2) = + 5x + 6 ;c^ + 5x + 6 = (;c + 3)(;c + 2) 

The following steps could be used to factor a simple trinomial. 

1. Split the x^ term into its factors, and write them in the 
parentheses. 

+ 3x- 10 = (x )(x ) 

2. Determine all the factor pairs of the constant term. 

10 and —1 
-10 and 1 
2 and -5 
—2 and 5 
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Strand: Patterns and Relati^ons (Variables and Equations) 

Specific Outcome: 12. Factor trinomials of the form ^ + c where a 

ax^ + gfax + flc. fPS.RI ( 9- 13) ' " 



1, or of the form 

. - ■ ' 3 ’ ' 4 -^ / 




i 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


3. Determine which pair has a sum equal to the coefficient of the 
middle term, and write them in the parentheses. 

x^ + 3x- 10 = (.r-2)(.r + 5) 

4. Check the answer by multiplying the factors. 

If the trinomial to be factored has a common factor in each of its terms, 
the common factor should be removed first. 

2;c^ + 10;c + 12 = 2(/ + 5;c +6) 

= 2(;c + 2)(;c + 3) 
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Strand: Patter^ and Relations (Variabk^^ ^ 

Specific Outcome: 12. Factor trinomials of the fonn ar - + Ajc^+ c where a = 1; or of the fonn 

k '^:arL+ a Mi>c-. TPS, R y. (9-13),:. fe..; 










TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil 

1 . Factor 

a. x“ + 10;c + 25 

b. x^-x-l2 

c. + X - 20 

d. x“+8;c+16 

e. -5x + 4 

2. Remove the GCF and factor fully. 

a. 3x^ + 6x-9 

b. 10;c^-60x + 80 

c. 7x^ + 42x + 56 

d. 2x^-4x-30 

e. 4x^ - 8x-60 



3. Identify the factors and the product for the diagrams below. 
(Note: Shaded is positive, white is negative) 
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Sti^ndf^;#atterns and Relations (Variables and | " ^ if f l 

Specific Outcome 12. Factor trinoimals gf the fom ^ ^ + Z?x + c where a = 1, or of the.form t' v i 

Qjr^ + gfa: + ac. pS, R ] (9-13) ; ' 7 ' ' ! J 




Teaching Notes 



4. 



TASKS FOR mSTRUCnON AND/OR ASSESSMENT 



State the dimensions and perimeter for each diagram. 



Area: 


b. 


Area: 


c. 


Area: 


a‘ + 7a + 10 




A^- 11a+ 18 




a^ + 4a-21 



5. Find all of the possible solutions forf] , assuming that the 
polynomial can be factored. 

a. .r- + [].r-12 

b. 14 

c. + | |j:+ 16 

d. - 20 

6. Complete the table. 



Product 


Factor 


Factor 


a. -3x- IS 


(a + 3) 




b. 


(x-2) 


(x+5) 


c. 2x^ + 22jc + 20 


2(x + 1) 


( ) 


d. - 5x + 6 


(^-3) 


( ) 


e. 


3(a-2) 


(^+8) 


f. 


(^+1) 


(x + 4) 


g- 


(2a + 3) 


(2a + 3) 


h. + 8jc H- 16 







7. Change one term in the following trinomials to make the trinomial 
a perfect square. 

a. a:'-25a:+100 

b. / + 14.r + 54 

c. - I6x - 64 

d. 2 x^+18 + 81 



8. Identify the polynomials below that are perfect squares, and factor 
these polynomials. 

a. x^ - 22x + 121 

b. X + 20a: + 100 

c. + 2x + 4 
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I SPECDIC OUTCOl^ 




Generalize arithmetic operations from the set of rational numBers to 
the;,set of polynomials. ■ i. :"V' ; I’i* ■ if :- 

13. Factor polynoiruals'pf the form - B~ where A and J5 are both | 

mononBal expIfessiGns. [PS, R] (9^11, 9-13) l > :f j 



MANIPULATIVES • Algebra tiles 



SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 104-108 

• Interactions 9, p. 163 

• Mathpower 9, pp. 200-201 

• TLE 9, Factoring Polynomials, Student Refresher pp. 56-57, 
Teacher’s Manual pp. 124—127 

Previously Authorized Resources 

• Math Matters: JSoo/c 2, pp. 132-134 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


When faced with a factoring problem, it is important that students 
are able to recognize which type of factoring is involved — common, 
trinomial or difference of squares. 

When introducing difference of squares factoring, such vocabulary 
words as “square numbers” and “square roots” must be understood. 
Again, the concept of reverse operations can help. 

Multiplication Factoring 

(x + 2)(x-2) = x^-4 x^-4 = (x + 2)(x-2) 

{x + 5)(x - 5) = - 25 x^-25 = (x + 5)(x - 5) 

The meaning of the phrase “difference of squares” should be 
discussed. It is also useful to discuss the reason that the middle term 
is missing in the product of (x + 5)(x -5) = x^ - 25. Once students 
understand these two concepts, most will be able to factor difference 
of squares binomials with little difficulty. Some may need the 
following steps. 
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jStrand: Patterns and Relations (Variables and Equations) / ^ 

|Specific Outcome: 13. Factor polynomials of the fmm A? - vrfiere A and fite b(^ monb^ | 

i : ^ [ PS, R] (9-11.9-13) 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


To factor a difference of squares: 

1. Write the square root of the first term at the beginning of each 
parenthetical set. 

x^- 16 = (x )(x ) 

2. Write the square root of the last term at the end of each 
parenthetical set. Include a plus sign in one and a minus sign in the 
other. 

x^ - 16 = (x + 4)(x - 4) 
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STRAND: PATTERNS AND RELATIONS CVARIABLES A^ EQtfATIONS) ] 

• ■ ■ ■>. -si??'’ ^ ^ if i •• ^ \ -if-s '- V ^ ■ 1 

GENERAL OUTCOME Generalize arithmetic operations from the set of rational liumbers to 

, the set of polynomials. , , • 

SPECIFIC OUTCOME 14. Find the quotient when a polynomial is divided by a monomial. 

' V [PS,R](9-14> * ^ f 



MANIPULATIVES 



SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Addison-Wesley Mathematics JO, pp. 76-78 

• Interactions 9, pp. 122-127 

• Mathpower 9, pp. 164—165, 175, 178, 190-191 

• Minds on Math 9, pp. 292-293, 334-337, 348-349 

• TLE 9, Factoring Polynomials, Student Refresher pjp. 56-57, 
Teacher’s Manual pp. 124-127 

Previously Authorized Resources 

• Journeys in Math 9, pp. 138-141 

• Math Matters: Book 2,^^. 114-117, 120 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


There are two methods for division of a polynomial by a monomial. 


Students should be exposed to the 


One method is to break the polynomial apart and solve individual 
monomial division problems: e.g., = ^ + ^ = a: + 4.® 


evaluation of polynomials 


(Patterns and Relations Specific 


^333 


Outcome 6) before and after they 


The second method is to factor the polynomial and simplify. 


have been simplified so that the 


advantage of simplifying prior to 


3a: + 12 '8(a: + 4) 


evaluating can be emphasized. It 


= = JC + 4 


is through such comparisons that 
students can see a need for 




simplifying. 


1. Divide (3m^ + 8m^ - 5m) by 4m. 
Solution — Method 1 

3m^ +8m^ -5m 3m^ 8m^ -5m 

— -I -I 

4m 4m 4m 4m 

3m^ -5 

= + 2m + 

4 4 

3 2 o -5 

4 4 

3 2 o 5 

4 4 



® Adapted with ptemussion from Atlantic Canada Mathematics Curriculum: Grade 9 Implementation Draft. 
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[^raridf^ Pai^n^and|lelai®i)ns' ^ '■ -^fS #■ # 

iS pedfic Outeome; 14. Find the quodent when a polynomial is divided by a monomial. [ PS, R] ( 9-14 ) 4 



BSfSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Solution — Method 2 

3m +8m^ —5m 
4m 

_ j4(3m^ +8m-5) 

4/if 

3m^ +8m -5 3 ^ ^ 5 

= or — m “ + 2m 

4 4 4 



Verification 

Verify by substituting m = 10. 



LS 


RS 


3(10)^ +8(10)^ -5(10) 


^(10)^+200)- 


4(10) 


4 


_ 3000 + 800-50 


3 




= -(100) + 2(10) 


40 


4 


_ 3750 


5 




= 75 + 20 - - 


40 


4 


375 3 


^.3 


= or 93-- 


= 93- 


4 4 


4 


LS : 


= RS 



2. Divide (8;c^ + 4x^ - 4x) by -4x. 

Solution — Method 1 

8x^+4x^-4x 8x^ 4x^ -4x 

= + + 

-4x -4x -4x -4x 

--2x^ - jc + 1 

Solution — ^Method 2 
8;c^ +4 jc^ -4x 

_ ^x(2x^ + jc — 1) 

“ ^ 

= -2jc^ -jc + 1 
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:Strand: Patterns'and Relations <Va^ ^ $ 

;Specific Outc o me; 14. Find the quotient whe n a^pojy^^ b y a monomial. [ PS, R] (9-14) 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Verification 



Verify by substituting x = 10. 



LS 


RS 


8(10)^ +4(10)- -4(10) 


-2(10)^ -(10) + 1 


-4(10) 


_ 8000 + 400 - 40 
-40 


= -200-10 + 1 


_ 8360 
“ -40 


= -209 


= -209 





LS = RS 



3. Division is the same as multiplying by the reciprocal. 

= ^{a^b) 

c c 

By applying the distributive property, the problem is reduced to one 
of dividing monomials. 

— (a+Z?)=— •a+ — 
c c c 

- ^ ^ 
c c 
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[Strand: Patterns and I^iations (VariaM ~ ^ 

iS pedfi c Outcome: 14. Find the quotient when a polynomial is divided by a nionomial. [PS, R] (9-14) 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil 



1. a. Find the quotient of 



I2x^ —16^^ +8x 
4^ 



by 



dividing each term in the numerator by the term in the 
denominator. 

b. Find the quotient by factoring the numerator first. What do 
you notice? 



2. Factor the numerator, then divide. 
6x^ + + 2x 



a. 



b. 



2x 

4y^+Sy^-2y^ 

2y- 



3. Perform the following divisions, 
substituting a: = 10. 
a. (4x^ + 2x^ - 6x) -r 2x 

4x^ +6x-S 

c. 

5 

4. Perform the following divisions. 

a. (6x^ + 4x^ + 8x) -r 3x 

b. (12x"^ + 8x^ - I6x^ + 4x) -r (-4x) 

c. (x^ -9x) ^x 

j -12y^ +9y^ -y 
-3y 

24 - 8m + 4m “ 

e. 

4 

^ I4a^b^ -7ab^ 

lab 

5. a. Evaluate the expression (4y^ - 12y^ + 8y) 4y for y = -3. 

b. Perform the division first, and then evaluate the expression 
once again for y = -3. 

c. Compare the two results. 

d. Was it simpler to evaluate the expression before or after 
division? Explain. 



Verify your answers by 



b. (6 x-12)h-(--3) 



d. 



8jc^ +12jc“ -4x 

^x 
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iStrand: Patterns and Relatioi^ (Variables and Equat^^ \ ' 

IS pecific Cfatcomie:? 14rHF i nd thfe quotient when a polvhomialiis divided by a monomial. [ PSyR ] 4) _ 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



6. Simplify the expression: 

2jc^ +6jc 
2x 

a. Find the value of the expression for x = 6, by replacing x in the 
original expression. 

b. Find the value of the expression for x = 6, by replacing x in the 
simplified expression. 

c. Compare the two results. What do you notice? 

Reproduced with permission from Atlantic Canada Mathematics Curriculum: 
Grade 9 Implementation Draft, 



7. The perimeter of the triangle is equal to the perimeter of the square. 
Find the length of one side of the square in terms of x. 




8. The inside rectangle in the diagram below is a flower garden. The 
shaded area is a concrete walk- way around it. The area of the 
flower garden is given by the expression 2x^ - 4x, and the area of 
the walk-way is x^ + 19x. 

3x 




a. What is the total area of the flower garden and the concrete 
walk-way? 

b. Use the information provided to find an expression for each of 
the missing dimensions of each rectangle. 

c. If X = 2.3 m, find the dimensions and area of the flower 
garden. 

Adapted with permission from Atlantic Canada Mathematics Curriculum: 

Grade 9 Implementation Draft. 
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fSt^MflPATf EIWS (f^RIABLES Am EQMTIONS)' 






fe.- 



GE^^ERALibIJTCOME^^> ^ Solve and verify lineameq and inequalities^ using l)ne variaBle.r S 



i SPECIFIC OUTCOME 






15. Illustrate die solution process for a one-step, single variable, first- 
degree ^uation|i^ing concrete materials pr diagranis. 

x + a^^b ' ! 

• x-a^b 
'»%•! ,ax -/bj^ ■ 

X 






■; W " 



f: 






■ = b 






iifeSllM 



a 



MANIPULATTVES 



i: LjCN.:pgv]v(7-7j^^^^ m- 

Algebra tiles 






SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Interactions 7, pp. 223-227 

• Interactions 8, pp. 296-297 

• Mathpower 7, pp. 228-235 

• Mathpower 8, pp. 172, 180-183 

• Mathpower 9, pp. 72-83 

• Minds on Math 7, pp. 331-334, 338-341 

• Minds on Math 8, pp, 371-376 

• Minds on Math 9, pp, 133-138 

• TLE S, Linear Equations (1 Step Solution), Student Refresher 
pp. 44-^5, Teacher’s Manual pp. 100-103 

Previously Authorized Resources 

• Journeys in Math S, pp. 354-357 

• Journeys in Math 9, pp. 164-165 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



Use algebra tiles to pictorially show one-step equations. 



1. jc + 2 = 6 



jc = 4 




ERIC 
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Strand: Patterns and Relations (Variables and Equations) 1 

Specific Outcome: 15. Illustrate the solution process for a one^step, single variable, first-degree equation, using ^ 

, ■ i • ■' i 

concrete materials or diagrams. ;c + a = fc; jc - a = b; ax = b; 7 = ^ [CN, PS, V] (7-7)" j 
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Strand^p^atterns and Relations (Vanabies and Equations) 



15.V Illusttate,the|S process fbria|one-step, singIe;wariable/first:-degreie^equadon^ 1 

conCTete materials or diagrams. x^.a = Z>;b - a - fc; ojc = />; - = [GN,‘PS, Vi] (7-7) f ! 





TASKS FOR EMSTRUCnON AND/OR ASSESSMENT 


Teaching Notes 


Joumal/Interview 

1. Have students describe how they would set up specific equations 
with algebra tiles. 

2. Have students describe the manipulation of tiles to solve these 
equations. 

Paper and Pencil 

1. Use algebra tiles or diagrams to demonstrate the solution of the 
following. 

a. a + 5 = 2 

b. /7-3 = 6 

c. c + 2 = -3 

d. 5^^ = -15 

e. -3e = -12 
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Sf l^TTERNl^i^^ ■ 

i;GENE>RAL‘OUTCOME Solvejand verify linear equations and inequaliftes uSing oiie variable. 

SPECIFIC OUTCOMES 16. Solve and verify one-step linear equations of the form: 

• x + a = b 

< > ' i . X - ■ rife. : ' 

• ■■ ■ 

a 









• ax = b '*■ 

where a, b and c are integers, using a variety of techniques. 
[PS,R]r(7-8) a 

18. Solve and verify one- and two-step first degree equations of the 
r. form: 

^ I 

n . • ^ :K- 

'/ 

• , ax -¥ b - c 

where (ff b and c are integers. 

[PS, V] (8-5) 




MANIPULATIVES 

SUGGESTED Currently Authorized Resources 

LEARNING • Interactions 7, 2X9-231 

RESOURCES • Interactions 8, TpT^.29\-3Q5 

• Interactions 9, pp. 226-23 1 

• Mathpower 7, pp. 200-201, 228-235, 244 

• Mathpower 8, pp. 176-183, 188-193, 196, 198 

• Mathpower 9, pp. 70-83, 88-91 

• Minds on Math 7, pp. 344-363 

• Minds on Math 8, pp. 372-385 

• Minds on Math 9, pp. 133-143 

• TLE 8, Linear Equations ( 1 Step Solution), Student Refresher 
pp. 44—45, Teacher’s Manual pp. 100-103 

• TLE 8, Solving Problems, Student Refresher pp. 48^9, Teacher’s 
Manual pp. 108-1 1 1 

Previously Authorized Resources 

• Journeys in Math 8, pp. 348-359 

• Journeys in Math 9, pp. 162-167 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS® 


Teaching Notes 


Students need to understand three essential concepts when solving 
2-step, single-variable, first-degree equations. 

• The objective is to finish with x equal to a value. 

• The equation must always balance. 

• To move a number, undo it by using the inverse operation; that is, 
add the opposite quantity to a term or multiply by the inverse of 
the coefficient. 



®The Instructional Strategies/Suggestions for these specific outcomes are reproduced, by permission, from Manitoba Education 
and Training. Grades 5 to 8 Mathematics: A Foundation for Implementation. Winnipeg, MB: Manitoba Education and 
Training, 1997. 



164 / Patterns and Relations (Variables and Equations) Mathematics Preparation 10: Teacher Resource Manual 
( 2000 ) 

©Alberta Learning, Alberta, Canada 



Strand Patterns and Relations (Variables an ^uatioi^) 



Specific Oiife 6. Solve and vei^ dnSstep^liriear equations^. . . [F^, R] (7-8)1 



I'll ■" 






J/18. Solve and verify one^and two-step first degee eq u ations.. .. f PS, V ]t j8-5) ^ 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



When students are familiar with solving equations using concrete 
materials, ask them to solve equations using formal methods, such as 
the following: 



1 . 



x-¥ a = b, where a is positive or negative 



2 . 



4. 



x-3 = 7 
x-3+3=7+3 
x + 0=l0 
x=lO 

ax = b 
4x = 20 

= ^ 

4 

x = 5 



ax + b = c 

4a: + 7 = 19 

-7 = -7 

4a; + 0= 12 

4x=l2 

^_12 

4 ~~4 

12 
x = — 

4 

x = 3 



x-3 = 7 

OR +3 = +3 

a: + 0= 10 
a:= 10 



3. — = where a 0 

a 

^=4 



— x3=4x3 
3 

;c = 4 X 3 
;c= 12 



5. — I- = c, where ai^O 
a 

X 

-+5 = 20 
3 

-5 = -5 



- + 0 = 15 
3 

-x3 = 15x3 
3 

= 15 X 3 
;c = 45 



Note: At first, ask students to use concrete materials to verify their 

solutions. Later, have them verify by substituting the value into 
the equation. 



Verify ~ + 5 =20, where = 45 



45 



+ 5 =20 



15 + 5 = 20 
20 = 20 

Left Side = Right Side 
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Strand: jPatterns and Relations (Variables and Equations) f. ' 

Specific’Outcomes:46. Solve and veipy on^tep linear equations.... ‘[PS, R] * V I t 

18. Solve and veAfy one- and two-step first de g ree equations, >.> [ PS, v j (8-5) 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Journal/Interview 

1. What does it mean to verify a solution? 

2. Describe how to verify a solution. 

Performance 

1. Provide students with a variety of 1- and 2-step equations to solve 
using concrete materials and have them record each step 
symbolically. 

Observations 

Check for the following: 

Does the student: 

• change the concrete form to its symbolic representation and 
vice versa? 

• solve 1-step, single-variable equations involving addition, 
subtraction, division or multiplication? 

• solve 2-step, single-variable equations involving: 

- addition and division? 

- subtraction and division? 

- addition and multiplication? 

- subtraction and multiplication? 

• solve the equation, given a value for the variable (solve for y, 
given x)7 

• determine the value of the variable, given the solution for the 
equation (solve for x, given y)? 

Observe and record student performance level: 

• independently with ease 

• independently with difficulty 

• only with assistance. 

Reproduced, by permission, from Manitoba Education and Training. Grades 5 
to 8 Mathematics: A Foundation for Implementation. Winnipeg, MB: Manitoba 
Education and Training, 1997. 

Paper and Pencil 

1. Solve and verify the following. 

a. x + 9 = -5 

b. x-3 = -l 

c. -2x=18 

d. —=-1.3 
0.4 



166 / Patterns and Relations (Variables and Equations) 
( 2000 ) 



Mathematics Preparation 10: Teacher Resource Manual 
'y ©Alberta Learning, Alberta, Canada 



Strand: Patterns and Relations (Variables and l^uations) 

Specific Outeomes: 16. Solve, and-verify one-step ,, , 

: if: ! 48. Solve imd|yeitf y ohe> ^d two»ste p^ deg ree eq uations,. h|rPS> VI (8-r5 




I 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



2. Solve and verify the following. 

a. + 6 = 22 

b. l-5x = -21 

c. --4 = 9 
-2 

3. Jacques found the solution for Zx + 7 = 13 to be -3. Show how he 
could verify if his answer is correct. 
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sYRm)r^TTERJ«JS^l>^Ll^ (VARIABLWAr^QlSf 'I^ 



GENERAL OUTCOME • ' " Solve and verify linear equations Sncl inequalities using one viable. 



I SPECIFIC OUTCOME *;*: 17, Illustrate;thesolutionprocess^*fora tWo-step, single variable, first- I 
i degree equation, using concrete materials or diagrams. 

I [GN, PS, V] (8^) ^ : 



MANTPULATIVES • Algebra tiles 



SUGGESTED 

LEARNING 

RESOURCES 



Currently Authorized Resources 

• Interactions 8, pp. 293-297 

• Interactions 9, pp. 232-237 

• Mar/j/7ower S, pp. 188-189 

• Mathpower 9, pp. 88-91 

• Minds on Math 8, pp. 371-376 

• Minds on Math 9, pp. 133-138 

• TLE 8, Linear Equations (2 Step Solution), Student Refresher 
pp. 46-47, Teacher’s Manual pp. 104—107 

Previously Authorized Resources 

• Journeys in Math 8, p. 358 

• Journeys in Math 9, p. 166 



TECHNOLOGY 

CONNECTIONS 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

Do not spend much time on this. 

It is very important for students to 
make the connection between 
what they do with the tiles and the 
symbolic algebra. 


Using algebra tiles to demonstrate the solution of linear equations 
provides a visual aspect to an otherwise abstract activity. The 
analogy of keeping the teeter-totter balanced — doing the same thing 
to both sides of the equation — is very useful in promoting 
mathematically correct understanding of the equation-solving 
process. 

As students solve an equation, it is important that they know what 
their goal is: to isolate the variable. Keeping this in mind will help 
them know what needs to be eliminated. Students also need to 
understand the zero property. 

The following steps could be used to solve two-step linear equations. 

1. Arrange the appropriate tiles to represent the equation. 

2jc-3 = 5 

□ PI PI 

nn - □□□ 
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Strand: TaUerns'and Reladons^^,^^ 

Specific Gutcpmc^l^ 17. IlluftrateHhe solutiM process fof a two-step|single variabfe;^first-degree equation ”usin^ 
“ii concrete materialsfprl^a grar^ f 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



2. Eliminate the three negative unit tiles from the left side by adding 
three positive unit tiles to each side. 

HH 

^ isj n H 0 _ HH0 

□□El Han 

3. Remove the zero pairs from the equation. 

[HI a 

_ [p| ® 

HHIi 

4. Arrange the unit tiles into two equal rows — because there are two 
X tiles on the left. 

_ HSSH 
H HI H H 

5. Remove one entire row from the equation. What remains is the 
answer (x = 4). 

= □□□□ 
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Strand: Patterns and Relation (Variables and Equations) - ,11 - 

Specific Outcome: 17. Illustrate thCfs^luuonlprocesS^fo two-step, single variable, firsridegree equatiori,5usingl* 
i c o n crete materials or dia gr ams [ CN, PS, V] (8-4 ) ’ . 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Paper and Pencil 

1 . Write the equivalent algebra equation for each diagram below. 
Describe each step in the solution of the equation. 



Step 1 



Hii[ 



□ □□□□ 

= □ 



Step 2 



3 (BOH] _ 



n r \ f 
/ 



i 



□ □□□□ 
□ cip'S'D:. 



Step 3 

I. n □□□ 

~ i~i n n 
□□□ 



Step 4 



1 = □□□ 



2. Use algebra tiles to solve the equations. 

a. 3x - 5 = 10 

b. 2x-\ = 3>x + 5 

c. 6 = 2x-3> + X 

d. - ;c -h 1 = 3;c - 2 

e. -2x -I- 5 = -;c - 3 

3. Rob used tiles to solve the equation x-3 = 2x+5. Do an error 
analysis on the steps he used to solve for;c. 

Step 1 



IDDD = C 



HBHHni 



Step_2____ 






!□□□ - [ 



3^' 



Step 3 



□ □□ 



= r 



1 


iDy fell i( j 


1 


1 


I 


1 








PTa] p] PI p] 


1 ■ 


gnnna' 


1, ^ 


' 
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[Strand: Pattern^ and Reiadons (Vanables and ^ ^ ^ 

iSpecific Outcome: 17 Illustrate the solu&n prqcess^or a two-step, ^single variable, fii^t-^de^ee equation, using 
I ^ : concrete mateiials or ^a grarns. [CN, PS, V] (8-4) ' Tr ; j'j- 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Step 4 



Step 5 






4. Which diagram satisfies the equation -;c - 4 = 2 jc + 3? 



a. 



b. C 



c. 



d. C 



!!]□□□□ = fll lil 









□ □□ 






Eumi 






ERJC 
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STRAN^fPATf (VARIABLES AND EQUATIONS) ' 

Solve and verify linear equations and inequalities using one variable. 



GENERAL OUTCOME 

‘ ’-I- ' ^ ■ ■ ft- ' 

SPECIFIC'OUTCOME 



! 

I- 



.. ... 

19. Solve and verify first-degree single- variable equations of the 
form: 

• ax^b¥cx 

• a{x'¥b)-c 

• ax'¥b = cx^d vu 

• a{bx'¥^ = d{ex^f) : I' 

• — =r^ 

where a, b, c, d, e and ^ are rational numbers (with a focus bn 
integers), and use equations of this type to model and solve 
problem situations. [C, PS, V] (9-5) ^ 



MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 140-143, 158-161 

• Interactions 9, pp. 232-241, 248, 250 

• Mathpower 8, pp. ISS— 196 

• Mathpower 9, pp. 88-108 

• Minds on Math 5, p. 383 

• Minds on Math 9, pp. 133-147, 150-159 

• TLE 9 Algebra Tiles Explorer 

• TLE 9, Linear Equations 1-3, Student Refresher pp. 34—39, 
Teacher’s Manual pp. 80-91 

Previously Authorized Resources 

• Journeys in Math 9, pp. 168-177, 186-189 

• Mathematics 9, pp. 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 

All substitutions should be made 
into parentheses in order to 
evaluate correctly. It may be 
useful to explain this with the 
following example: 

(-2)'' = (-2)x(-2) 

= 4 

-(2)'^ = ^2x2) 

Avoid using -2^ as students often 
misinterpret this. 


1. ax = b’^cx 
3x = 14 — 4x 
3x -h 4x = 14 — 4x + 4x 
lx = 14 

Use inverse operations to 
7,r _ 14 collect Uke terms onto one side 

7 7 of the equation. 

x = 2 
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r$trand: ^Patterns and Rel^^ " t 

|S|]^ficiOutcpine: i9.^%Solve and verifefirst^degree single-variable equations x)f the form.., 



Teaching Notes 



INSTRUCTIONAL STRATEGffiS/SUGGESTIONS 



Verify by substitution: 



3x= 14 — 4x 



3(2) = 14 - 4(2) 
6 = 14 - 8 
6 = 6 



.•.j: = 2 is a solution 



2. a(x + b) = c 

5(x + 2) = l2 
5;c + 10 = 12 
5;c+10-10 = 12-10 
5x= 2 
5x _ 2 

2 

x = — 

5 

Verify by substitution: 
5(;c + 2) = 12 



Use the distributive property to 
simplify the left-hand side. 



(f2 



- 1.2 



= 12 






12 = 12 



/. X = — is a solution 
5 



3. ax + b = cx-\-d 
X + 2 = 3x -f 6 
x-X’h2 = 3x — x + 6 



2 = 2x -f 6 
2-6 = 2 x + 6-6 
-4 = 2x 
-4 _2x 

2 ” 2 

— 2 = x 



Use inverse operations to 
collect like terms. 



Verify by substitution: 

X + 2 = 3x + 6 
(-2) + 2 = 3(-2) + 6 
0 = -6 + 6 
0 = 0 

:.x = -2 is a solution 
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Strand: Patterns and Relations (Variables and ^Equations)^^^^^^ ^ t 1 

S pecific Outcome: 1 9. Solve and verify first-de gree sing le-variable e q uations of the^fbrm, .L . rC^ J/1 jfgnj) j 






INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


4. a(bx + c) = d{ex + f) 

a. 3(-2x + 4) = -4{x - 6) Simplify first, by using the 

—6x + 12 = -4;r + 24 distributive property. 

-6x + 6;r + 12 = -4;c + 6;c + 24 . 

12 - 2;c + 24 inverse operations to collect like 

12 - 24 = 2x + 24 - 24 
-12 = 2x 
-12 _ 2x 

2 ~ 2 
-6 = x 

Verify by substitution: 

3(-2x + 4) = -4(x-6) 

3[-2(-6) + 4]=-4[(-6)-6] 

3(12 + 4) = -4(-12) 

3(16) = 48 
48 = 48 

X = -6 is a solution 

, 3a: -6 x + 2 

b. = 

8 4 

4(3a: - 6) = 8(a: + 2) ‘^•'oss products. 

12x-24 = 8a:+ 16 
12a: - 8a: - 24 = 8a: - 8a: + 16 
4a:- 24= 16 
4a:- 24 + 24= 16 + 24 
4a: = 40 
4a: _ 40 
4 “ T 

a:= 10 

c. — (a: + 5) = — (a:-1) 

3 5 

r 1 f 2^ 

15 — (a: + 5) = 15 — (a:- 1) Multiply by the lowest 
k ^ / V ^ J common denominator. 

5(a: + 5) = 3(2)(a:-1) 

5a: + 25 = 3(2)(a:- 1) 

5a: + 25 = 6a: - 6 Use the distributive property. 

5a - 5a + 25 = 6a - 5a - 6 
25 = A - 6 
25 + 6 = a- 6 + 6 
31 = A 
a = 31 
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^rand: P^erns' and|Relations’^(^ 'O' ' ’ -''1?^'' • '■ ' | 

S pecific Outcoine; 19. Solve and verifr fiSMe gre e single- variable equations "of the fonn. . . . [C, PS, V] (9-5) J 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



In solving problems, students are asked to translate word problems into 
concrete models and then to symbolic equations. When students 
establish equations, they must: 

• define the variables 

• realize that word order is not necessarily the order found in the 
equation; e.g., the phrase “3 is subtracted from a number” implies 
x-3 

• know direct and indirect words for operations; e.g., add, sum, total. 

Translating Word Problems into Symbolic Equations, and Solving 
the Equations 

Provide students with problems such as the one below. As a class, 
discuss the various ways in which solutions to problems could be set 
up. For example, the variable could be any vehicle in question 1. 

Have each student create a similar problem, exchange his or her 
problem with a partner, solve, and then verify each other’s solution. 

1. There are 12 vehicles in a parking lot. There is 1 more van than 
trucks. There are 5 more cars than trucks. How many of each 
vehicle are in the parking lot? 

One Solution: 



Vans 


Trucks 


Cars 


n 


n - 1 


(n- l) + 5 



n + n“l + (n-l) + 5 = 12 
3n + 3 = 12 
-3 = -3 
3n = 9 
^ _ 9 

3 ” 3 
n = 3 

So 3 vans, 2 trucks and 7 cars make up the 12 vehicles in the 
parking lot. Check: 3 + 2 + 7 = 12. 

Note: Discuss other solutions where n = number of trucks and 
n = number of cars. 

Reproduced, by permission, from Manitoba Education and Training. Grades 5 
to 8 Mathematics: A Foundation for Implementation. Winnipeg, MB: Manitoba 
Education and Training, 1997. 



ERLC 
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Stmnd:^atterns and Relations (Variables and Equatioi^^ ^ j 

Specij^jO^^ 1 9. Solve and verify first-de g ree sin g le- variable equations of the form. . . . [C, PS , V] ( 9~5 ) I 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Paper and Pencil 

1. Solve and verify the following equations: 

a. 5x = 1 2 + 2x 

b. 7-2x-3;c- 1 =21 

c. 2(;c-3) = ;c+ 17 

d. - = -2 

e. 0.3(;c + 0.2) = 2(0.1;c + 0.7) 

. 4m 7 _ 5m 

■ ”6 2~~ 

2. The formula G = 2.ln + 3.7 can be used to find how long a traffic 
light stays green, where G is the green time in seconds and n is the 
number of vehicles that proceed per light cycle. 

a. How many vehicles proceed if green time is 40 seconds? 

b. If 50 cars can proceed, how long is the green light? 

3. Reed has 21 nickels and dimes totalling $1.35. How many dimes 
does he have? 

4. The sum of three consecutive even numbers is 96. Find the 
numbers. 
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STRAND: SHAPE Al^ SPACE (MEASUREMENT) 



■i 



r -‘. ' ■ ;•« V S- . . • <-„■ - 

■GENEFAP'OtJTGOME* : ’-i Splyetproblems; using perimeter, area, surfade''area^y .volume. ; 



=*'l' 



SPECIFIC OUTCOME 



' 

1 . Estimate, measure and calculate the surface area and volume of 
l^ny right prism, cylinder,^cone or pyramid. [E, PS, T, R] 

; ^6^, 7-2, :8t4)^ ■ ^ H- 'w-:- 

. ; > 1,:^:; . ; 

Note: Specific outcome 1 is also addressed with specific outcome 10. 



MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 47—48, 76, 87, 106, 
406-415 

• Interactions 8, pp, 265-277 

• Interactions 9, pp, 85, 88, 94, 157-158, 216-217, 286-287, 
195-202 

• Mathpower 8, pp, 248-257, 264-266 

• Mathpower 9, pp. 266-278 

• Minds on Math 8, pp. 420-449 

• Minds on Math 9, pp. 444 469 

• TLE 9, Volume and Surface Area, Student Refresher pp. 68-71, 
Teacher’s Manual pp. 148-155 

Previously Authorized Resources 

• Journeys in Math 8, pp. 108-122 

• Journeys in Math 9, pp. 208-215 

• Mathematics 9, pp. 466—484 

• Spreadsheet programs 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


In order for students to have a good understanding of surface area and 
volume, many will need to work with actual cylinders, cones, prisms 
and pyramids. Measuring these objects gives meaning to the 
formulas that they will use to calculate surface area and volume. 

Also, students must be able to identify the base(s) on these objects, 
since many of the formulas have base as one of the components. 

Following are some formulas that may be used to calculate surface 
area and volume. The calculation of surface area often requires a 
combination of two or more formulas. When using formulas, proper 
substitution techniques should be followed. Answers should include 
correct units of measurement. 





Mathematics Preparation 10: Teacher Resource Manual 



©Alberta Learning, Alberta, Canada 

182 



Shape and Space (Measurement) / 177 

( 2000 ) 



fStrand: Shape and Space (Measurement) ''’p' 

jSpecific Outcome: 1 . Estimate, measure and calculate the surface area and volunie of any right prism, cylinder, 



cone or p yramid [E , PS, T, R] (6-4,g^2, 8^^ 











INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


A = lw (area of rectangle) 

A = bh (area of parallelogram) 

A = ^bh (area of triangle) 

h(a + b) 

A= ^ (area of trapezoid) 

A = 70-^ (area of circle) 

V=Bh (volume of prism or cylinder) Note: B = area of base 

V= ^ Bh (volume of pyramid or cone) 

A = 270^ + iTcrh (surface area of cylinder) 

A = 70 ^ + Tcrs (surface area of cone) 

= a^ + b~ (Pythagorean theorem) 

Students may use 3.14 for 7t, or the 7t button on the calculator. The 7 t 
button is the preferred method. 

Sample Problem 

Calculate the exposed surface area and the volume of a cone-shaped 
pile of sand whose radius is 14 m and whose vertical height is 10.5 m. 

Solution 

First calculate the slant height. 

-1- b- 

c^= 14^-1- 10.5^ 

= 306.25 
c =17.5 

Then calculate the surface area. (Exclude the base.) 

A = nrs 

A = (3.14)(14)(17.5) 

A = 769.3 

The exposed surface area is 769 m^ or 770 m^ if the 7i button is used. 

Then calculate the volume. 

V= -Bh 
3 

V= -{7tr'^)h 
3 

V= i(3.14xl4^)(10.5) 

V= 2154.04 

The volume is 2154 m^ or 2155 m^ if the 7i button is used. 
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Strand:,, Shape and ^ y: ■ .; 

Specffic Outcom Estimate! measure and calculate the suiface)area iahd|v6 of any right prisni; cylinder, 

cone or p y ramid , [E,PSff,R] ( 6-4 f; " M' ' ' 



Teaching Notes 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Paper and Pencil 



1. A cardboard box is made so that a can fits snugly inside it. Both 
have the same height and width as shown in the diagram. 




a. Calculate the surface area of the can using the formula 
A = 2nr^ + 2nrh, 

b. Using your answer from part a, estimate the surface area of the 
box. 

c. Calculate the surface area of the box, by adding the areas of 
each of its faces. 

d. Calculate the volume of the can, using the formula V = nr^h. 

e. Using your answer from part d, estimate the volume of the 
box. 

f. Calculate the volume of the box, using the formula V = Iwh, 

2. Many steel grain bins are made from a large cylinder, with both 
bases removed, and two cones, also with the bases removed. One 
cone is fastened at the bottom of the cylinder, and the other is 
fastened at the top as shown. The two cones are identical. The 
diameter of the cylinder is 3.2 m, and its height is 4.0 m. The 
cones each have a vertical height of 1.2 m and a slant height of 
2.0 m. 




a. Calculate the total surface area of the grain bin. 

b. Calculate the total volume of the grain bin. 
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Strand:. 1Shape:aiid'Space|Measureinent) i j;- ' "' -■ ' ~f 

Specific Outcome: 1 . Estimate, measure and calculate the surface area and volume of any right prism, cylinder, 

; cone or pyr amid. [ E, ES, T, R1 ,(6-4, 7^2, 8-4) ^ __s 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



3. An ancient stone column has the shape of an octagonal prism. It 
was originally used to support a roof, but the roof has fallen, and 
the pillar now stands alone. The top of the pillar is a regular 
octagon, made up of eight identical isosceles triangles, each with a 
base of 22 cm and a height of 27 cm. The total height of the pillar 
is 6.8 m. 

22 cm 

a. Calculate the total exposed 
surface area of the pillar. 

b. Calculate the volume of the 
pillar. 



Another pillar from the same building is round instead of 
octagonal. It has the same height, and its radius is 27 cm. It is also 
standing upright, with nothing covering the top. 

c. Using your answer from part a, estimate the exposed surface 
area of the round pillar. 

d. Calculate the exposed surface area of the round pillar. 

e. Using your answer from part b, estimate the volume of the 
round pillar. 

f. Calculate the volume of the round pillar. 

4. A solid block of wood measuring 12 cm by 12 cm by 5 cm has a 
6 cm diameter hole drilled through it as shown. The entire block is 
to be painted, including inside the hole. 




27 cm 




a. Determine the surface area to be painted. 

b. Determine the volume of wood in the finished product. 
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Specifk Outcome: 1. Estimate, measure^^^^^^ calcu^late the siuface and volume of any right prism, cylinder. 



z,. 



A..... :pMnM 






TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Teaching Notes 



Computer Activity 



It is assumed that the teacher 
and students are familiar with 
the operation of spreadsheets. 



1 . A 355 mL aluminum pop can has a volume of 355 cm^. Many 
different combinations of radius and height will result in this 
volume. Create a spreadsheet that will help determine which 
height and radius will require the least amount of aluminum 
(smallest surface area). Use the following column headings. Put 
formulas in colunms C and D to calculate height and surface area 
from the given volume and radius. 





A 


B 


C 


D 


1 


Volume 


Radius 


Height 


Surface Area 


2 


355 


2.0 






3 


355 


2.1 






4 


355 


2.2 






• 


• 


• 






• 


• 


• 






• 


• 


• 






25 


355 


4.3 







a. Which height and radius combination results in the smallest 
surface area? 

b. How close is this to the actual size used by soft drink 
companies? 

c. Suggest some reasons for any differences between what the 
spreadsheet gives as the best combination and the 
measurements of an actual pop can. 

d. Modify the spreadsheet to determine the dimensions of a 
square-based, two-litre milk carton that will use the least 
amount of cardboard in its construction. 
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GENER^ftoUTCOME Solve problems, using perimeter, area, surface area and volume.' 

; SPECIFIG' OUTCOME 2. Deimonstrate concretely, pictorially and symbolically that many 

rectangles are possible for a given perimeter or a given area. 
[CN,R] (6-7) 



MANIPULATIVES 

SUGGESTED 

LEARNING 

RESOURCES 



TECHNOLOGY 

CONNECTIONS 



Currently Authorized Resources 

• Interactions 9, pp. 203-205, 207 

• Mathpower 8, pp. 213, 221 

• Minds on Math 8, pp. 305-313 

• Minds on Math 9, pp. 450-452 

• TLE 9, Area and Perimeter, Student Refresher pp. 72-73, 
Teacher’s Manual pp. 156-159 

Previously Authorized Resources 

• Journeys in Math 8, p. 93 
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rStrand:‘^Shape and Space Measurement) ;■:■ 

jSpecific Outcome: , 2j||pempnstrat^ cpncretdyjj^ symbolically that many} r^tangle^are pq^ibleMfe a I 

|: ' f given perimeter or a gven airea. [ CI^ , R] (6fe7 ) 'f fl ' S ‘ 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 

This outcome should not require 
much time. Depending on your 
students, you may be able to just 
refresh students’ memories about 
these relationships. 



1. Use a table/chart to show as many rectangles as possible with a 
perimeter of 30 cm and sides of whole numbers. 



Diagram 



w (cm) 


/ (cm) 


P = 2l + 
(cm) 


1 


14 


30 


2 


13 


30 


3 


12 


30 


4 


11 


30 


5 


10 


30 


6 


9 


30 


7 


8 


30 



14 cm 




a. Could there be other measurements? 

b. Could we continue on with widths greater than lengths? 
Would it make a difference? 

2. Use a table/chart to show that many rectangles can have an area 
of 400 cm^. 




Mathematics Preparation 10: Teacher Resource Manual 

^ o o 

©Alberta Learning, Alberta, Canada X (J Q 



Shape and Space (Measurement) / 183 

( 2000 ) 



Strand: Shape and Space Measurement) 

2f Demonstf^e concret^y, picioria% and symbolically that^niany re^ possible for a • 

I . give n perimeter or a ^ven area. [CN,R1 (6-^ - 





INSTRUCTIONAL STRATEGIES/SUGGESTIONS 


Teaching Notes 


3. Given that the perimeter of a rectangle is 30 cm, students could 
determine all possible whole number, or mixed number, 
dimensions of this rectangle and calculate the area for each set of 
dimensions. 

How does area vary when the perimeter is fixed? Describe the 
shape that gives the maximum area and the shape that gives the 
smallest area. 

4. What happens to the area of a regular polygon as the number of 
sides increases? Given a perimeter of 36 cm, what is the area 
when the figure has 4 sides? 6 sides? 8 sides? 

5. Determine the effect on the area of a polygon when its sides are 
doubled, tripled, quadrupled. . . . Can you make a rule for this? 

6. Determine the effect on the area of a circle if its perimeter is 
doubled or halved. Can you make a rule for this? 
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Strand: Shape and Space (Measurement) f ; • 

SpwdficjOutcome:||l2. Demonstrate concret^y^ pic^aUy and symbolically|that manjgrectangks are possibl^fora j 



gi ven perimeter or a g ivemarea. [ CN ; R] ( 6 t7 ) 





TASKS FOR INSTRUCTION AND/OR ASSESSMENT 


Teaching Notes 


Joumal/Interview 

1 . Can many rectangles >vith different lengths and >vidths have the 
same perimeter and area? 

2. Can the area of a circle or square vary if the circumference or 
perimeter of each is fixed? Explain. 

3. Is there a relationship between areas of squares and circles that 
have the same perimeter? Elaborate. 

Paper and Pencil 

1. Find as many whole number lengths and widths for the following 
rectangles: 

a. perimeter of 70 cm 

b. area of 500 cm^ 

c. perimeter of 195 cm 

d. area of 144 m^ 

2. Jordan ties his dog to the basketball pole in his yard while he is at 
school. The rope he uses is 9 m long. What is the maximum yard 
area in which the dog can roam? 
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' STIiy>n):f:SHAJPE AT»©.SPi4feE (MEASUREMENT) ' ' ■ ■'W 

'{ ■ i' ‘ , ■■ ' i 

GENERAL OUTCOME , Shelve problerm.^using right angle triangles. ;i I 

' . v^' ; I 

SPECIFIC OUTCOME 3.^ Use the Pythagorean relationship to calculate the measure of the 
: third side, of a right triangle, given the other two sides in '2-D 



applications. [PS] (8-2) 



MANIPULATIVES 



SUGGESTED 

LEARNING 

RESOURCES 



• Ruler 

• Grid paper 

Currently Authorized Resources 

• Addison-Wesley Mathematics 10, pp. 25-29, 190, 388 

• Interactions 8, pp. 246-249 

• Interactions 9, pp. 196-200 

• Mathpower 8, pp. 204—209 

• Mathpower 9, p. 227 

• Minds on Math 8, pp. 478-489 

• Minds on Math 9, pp. 230, 3 1 0-3 1 1 

• TLE 8, The Pythagorean Relationship, Student Refresher 
pp. 54-55, Teacher’s Manual pp. 120-123 

• TLE 8, Problem Solving: Using the Pythagorean Relationship, 
Student Refresher pp. 56-57, Teacher’s Manual pp. 124-127 

Previously Authorized Resources 

• Journeys in Math 8, pp. 359-361 

• Journeys in Math 9, pp. 1 1 1-1 14 

• Math Matters: Book 2, pp. 54—59 

• Mathematics 9, pp. 338-343, 468, 471, 473 



TECHNOLOGY • Scientific calculator 

CONNECTIONS 



186 / Shape and Space (Measurement) 
( 2000 ) 



Mathematics Preparation 10: Teacher Resource Manual 



©Alberta Learning, Alberta, Canada 

i&i 




INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 

Students should also be encouraged 
to use rounding that is applicable to 
the question. For example, an 
answer of 152.425 km as a distance 
between two towns would more 
likely be expressed as 152 km. 

Rounding by using significant 
digits may cause confusion, and 
although measurement is an 
important component of Applied 
Mathematics 10, the emphasis in 
this outcome should be on the use 
of Pythagorean theorem. 

Directions to students could include 
“round answer to the nearest tenth” 
or “express answer as a whole 
number.” 

Both imperial and SI units are used 
in Applied Mathematics 10. 
Examples should include both 
measurement systems. 



Develop the Pythagorean relationship using grid paper. 

a. Draw a right triangle. 

b. Draw a square on each side of the triangle as shown. 

c. Compare/relate areas — the two smaller areas combined give 





b 

Cut the squares out. Either align the larger square — on the 
hypotenuse — with the grid paper, or cut the smallest square into 
parts and fit these parts and the square on side b onto the square 
on the hypotenuse. 



2. Pythagorean Theorem 

For any right triangle, ^ c^, where c is the hypotenuse. 

a 



b 

Finding the hypotenuse when the other two 
sides that make the right angle are known. 

Finding one of the shorter sides when the 
hypotenuse and the other side are known. 

Suggestion: Students should practise rearranging the formula for the 
Pythagorean theorem to solve for a or b, rather than the teacher 
presenting individual formulas. 



c= yja^ +b^ 
a= " 

b= 
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jStrand: Shape and Space (Measurement) ~~~ ^ 

jSpecific Outcome: | 3. Use the Pj^agOre^ relationship to calculate the%ieasure of the third side, of a right i 
L trian gle, given the other two sides in 2-D applications. [PS] (8-2 ) | I 



Teaching Notes 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Pythagorean theorem is taught in Grade 8 and Grade 9. Less time 
should be spent on the actual theorem and more time on common 
errors, such as: 



• not distinguishing the hypotenuse and always substituting the 
two known sides for a and b in the formula 

• forgetting to find the square root — remind students that the 
formula solves for the square of the unknown side. 
Reinforcing the difference between square and square root is 
also important. 

Students should be aware of these common triangles: 3, 4, 5; 

5, 12, 13; 8, 15, 17 and any multiples of these (Pythagorean 
triples). 



3. Examples: Find n. (Round to the nearest tenth.) 




a^ + b^ = 

{3f + {5f = n^ 

9 + 25 = n- 
34 = 
n= VS4 
n = 5.8 cm 




12 cm 



n 



a^ + b^ = c'^ 

+(12)" = (13)" 
n"+144= 169 
+144- 144= 169- 144 
n=25 
n= y/25 
n = 5 cm 
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Specific Outcome: 3. Use the Pythagorean relationship to calculate the measure of the third sid^^f a right 

. giveh th e Qther^vyp sid es in 2-D a pplications. > l|S] ^8-2) .. ; : h, -j. ' 



INSTRUCTIONAL STRATEGIES/SUGGESTIONS 



Teaching Notes 



4. 



Solving Problems 

A ladder reaches 5 m up a wall. The bottom of the ladder is 1 m 
from the base of the wall. How long is the ladder? (Round to the 
nearest tenth.) 

Steps in Solution: 

1. Draw diagram with information. 

2. Substitute information into Pythagorean theorem. 

3. Solve. 

4. State answer. 




a^ + b^ = 

(lf + {5f = c^ 

1 + 25 = 

= 26 
c= 

c = 5.099 m 

The length of the ladder is 5. 1 m, to the 
nearest 0. 1 m. 
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Specific Outcome: 3. Use the Pythagorean relationship to calculate the measure of the thir^ sid^ of a right 
# iitrian gley give n the other two sides in 2-R applications. [pM (fe2) , ^ 



Teaching Notes 



TASKS FOR INSTRUCTION AND/OR ASSESSMENT 



Paper and Pencil 



1. Find n. 




b. 




2. A 14 foot ladder is leaning against a tree. If the base of the ladder 
is three feet from the tree, how far up the tree will it reach? 

3. A 40 m tower has a guy wire attached halfway up. Find the length 
of the guy wire if it is anchored 10 m from the base of the tower. 



Joumal/Interview 

1. Describe the Pythagorean theorem in words. 

2. Describe everyday situations that involve right angle triangles, and 
describe how you would find the measurements involved. Be 
specific; e.g., construction (mitred comer), surveying (distance that 
cannot be easily measured). 



Portfolio 

1. Collect pictures/articles from magazines and newspapers where 
right angle triangles appear. Measure the sides of the triangles, 
and show that the Pythagorean relationship is valid in every case, 
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